Investigating HIV/AIDS prevalence in an antenatal population using sexually transmitted infections (hepatitis B (HBsAg), syphilis (TPHA) and genital herpes (HSV2)) and conflict related influences as risk markers in Sierra Leone by Alpha-Wurie, Isatta Mamyiye
Investigating HIVAIDS Prevalence in an Antenatal 
Population using Sexually Transmitted Infections: 
(Hepatitis B (HBsAg), Syphilis (TPHA) and Genital 
Herpes (HSV2)) and Conflict Related Influences as 
Risk Markers in Sierra Leone 
Isatta Mamyiye Alpha-Wurie 
School of Pharmacy and Biomedical Sciences 
University of Portsmouth 
This thesis is submitted in partial fulfilment of the requirements for the 
award of the degree of Doctor of Philosophy (PhD) of the 
University of Portsmouth 
in Collaboration with 
London School of Hygiene and Tropical Medicine 
University of London 
September 2005 
UNIVERSITY OF 
PORTSmOUTH 
LIBRARY 
'i ý cr- I 
DECLARATION 
"Whilst registered as a candidate for the above degree, / have not 
been registered for any other research award. The results and 
conclusions embodied in this thesis are the work of the named 
candidate and have not been submitted for any other academic 
award. )' 
To God Almighty I give gloryfor taking me thisfar. 
Dedicated to those that changed me, 
Alpha, NIfabillo, Wedieu, Ramatulai'ý 
and 
My late Uncle Abass 
TABLE OF CONTENTS 
ACKNOWLEDGEMENTS 5 
ABSTRACT 7 
ABBREVIATIONS 9 
LIST OF FIGURES II 
LIST OF TABLES II 
CHAPTER 1: INTRODUCTION 14 
1.1 Sierra Leone Profile-Location and History 14 
1.2 Prorde of the Civil War in Sierra Leone (1991-2001) 16 
13 H]1V- The Sierra Leonean Situation 18 
1A 111V and Conflicts 21 
1.4.1 Sexna I Vwlence 22 
1.4.2 Displacetnent 23 
1.4.3 Nosocontial and 14frogenic Infection 25 
1.5 B11V and STI 26 
1.6 STIs and H1V Link (Epidemiological Outcome) 28 
CHAPTER 2: STUDY OBJECTIVE AND DESIGN 32 
2.1 Problem Statement: Research Justification 32 
2.2 Research Objectives 34 
23 Reseamh Hypothesis 35 
2.3.1 ConceptualResearch Model 35 
2.4 Developing the Study Design 37 
Z4.1 Factors Considered in Selecting the Study Design 37 
Z4.2 Study Design 39 
Z4.3 Measures ofAssociation Effed 40 
I 
CHAPTER 3: METHODOLOGY 42 
3.1 Research Feasibility Survey- Pilot-I 42 
3.1.1 Research Site 42 
3.1.2 Rationalefor Selecting Western Area 43 
3.1.3 Study Population 44 
3. L4 Pilot Surpey 1- Feasibility Study 46 
3.1.4.1 Pilot Survey Centres 46 
3.1.4.2 Ethical Process to Conduct this Study 48 
3.1.4.3 Planning and Training 50 
3.1.4.4 Organisation of Standard Operating Procedure 51 
3.1.4.5 Survey Sample Collection, Safety Measures 
and Testing Procedure 51 
3.1.4.6 Pilot 1: Results 54 
3.1.4.7 Analysis 55 
3.2 Evaluation and Validation of the Assay Methodology in the Biological 
Survey (B[[V, HSV2, HBV and Syphilis) 59 
3. Z1 Introduction 59 
3.2.2 Rationale 61 
3. Z3 Objectives 62 
3. Z4 Methodology 62 
3.2.4.1 Phase 1: Selection of Test Kits 63 
3.2.4.2 1H11V 63 
3.2.4.3 Syphilis 70 
3.2.4.4 Hepatitis B- Viral Hepatitis 74 
3.2.4.5 Herpes Simplex Virus (HSV2) 77 
3.3 Pilot Phase 2- Developing a Qualitative Survey Instrument 84 
3.3.1 Introdudion 84 
3.3.2 Ra&nale 84 
3.3.3 Objectives 85 
3.3.4 Mdhodolo gy 86 
3.3.4.1 Selection of Interviewers 86 
3.3.4.2 Training of the Interviewers 86 
3.3.4.3 Qualitative Research Tools 87 
3.3.4.4 Selection of Survey Population and Community 89 
3.3.4.5 Development and Encoding of Questionnaires 89 
3.3.4.6 Developing Questions on the Research Hypothesis 95 
3.3.4.6 Pre-Test and Validation of Research Instrument 101 
3.3.4.7 Discussion 104 
2 
3A Sampling (Developing a Sampling Strategy) 106 
3.4.1 Situation ofAntenatal Centres in Sierra Leone 106 
3.4.2 Charaderistics ofAntenatal Care Units 108 
3.4.3 Selection ofStudy Sites 110 
3.4.4 Selection O*eria: Randontised Stratification 114 
3.4.5 Eligibility 115 
3.4.6 Strafifwation 116 
3.4.7 SanWle Size Calculation 118 
3.4.8 Recominendation 119 
3.5 Field Work - Sample and Data Collection and Analysis Method 121 
3.5.1 Developing the Standard Operating Procedure (SOP) 121 
3.5.2 Data Analysis 122 
CHAPTER 4: MAIN SURVEY RESULTS 126 
4.1 Research Participation - Response Rate 126 
4. L2 Distribution ofSociodemograph ic, Socioeconomic, War-rejakd 
Factors and STI Prevalence in Soudy Sanwie 127 
4.1.2.1 Sociodemographic and Socioeconomic Characteristics 127 
4.12.2 War-related Factors 129 
4.1.3 Prevalence of STIs (IHV, TPHA, HBV, and HM) 135 
in the Study Population 
4.2 Risk Factors Associated with IIIV SeroPOsitive Status 136 
(Crude and Adjusted Analysis) 
4. ZI Bivariale (Crude) Ana(psis 136 
4. Z2 Mulfivariate (Adjusted) Analysis 145 
4. Z3 Sumnuuy qfResulft 146 
43 Factors Associated with HSV2 - Crude and Adjusted Analysis 147 
4.3.1 Bivariate (Crude) Analysis 147 
4.3.2 Muldvariate (Adjusted) Analysis 156 
4.3.3 Sununaryfor HSV2 159 
4A Factors Associated with HBV- Crude and Adjusted Analysis 160 
4.4.1 Bivariate (Crude) Analysis 160 
4.4.2 Mulfivariate (Adjusted) Analysis 169 
4.4.3 Sununaryfor HB V 170 
4.5 Factors Associated with Syphilis - Crude and Adjusted Analysis 171 
4.5.1 Bivariate (Crude) Analysis 171 
4.5.2 Muldvariate (Adjusted) AnaI5, sis 178 
4.5.3 Sunmuuy ofResults 179 
3 
CHAPTER 5: DISCUSSION AND CONCLUSIONS 180 
5.1 Survey. Results - Sociodemographic, Socioeconomic, and -war-rew 
Prevalence 180 
m. 1 Research Participation 180 
5.1.2 Sociodentographic and Socioeconomic Characteristics 181 
5.1.3Displacentent 185 
5.1.4 Sexual Coercion 187 
5.1.5 War Violence 188 
5.1.6 Exposure to Blood - Nosocondal and Iatrogenic Factors 189 
5. L7 Experien ce of STI 191 
5.1.8 Prevalence ofIHV, Syphilis, HB V, and RSV2 192 
5.2 Risk Factors for lHV and STI - Seropositive Status 195 
S. Z I Introduction 195 
5.2.2 Sociodenwgraphic and Socioeconomic Characteristics 197 
53 Study Hypothesis 199 
5.3.1 Sociodentographic and Economic Factors 199 
5.3.2 Displacenwnt - Disruption ofSocial Cohesion and 
Sexual Coercion 200 
5.3.3 F-vposure to Blood and Blood Products -Nosocomial, Jairogenic, 
and War Wound Factors 203 
5.3.4 Experience ofSTI 204 
5.4 Conclusions 206 
5.5 Future Work- Guidelines and Recommendations 208 
REFERENCES 212 
APPENDICES 229 
Appendix 1 Certification to Conduct Study by the National AIDS 229 
Secretariat 
Appendix 2 Permission to Conduct Study in Study Area 230 
Appendix 3 Study Questionnaire 231 
4 
ACKNOWLEDGMENTS 
This research would not have been undertaken without the full support of "my family". 
The credit for the endless hours spent away from home in mind and body is shared with 
them. 
I am grateftil to the sponsors of the study: - My husband, Alpha Wedieu for supporting my 
tuition fees and travels; the National AIDS Secretariat (NAS) for augmenting the logistics 
for the field work and for granting permit to conduct the research and World Health 
Organisation (WHO) African Regional Office for funding the epidemiology and medical 
statistics component of the research. I thank the board, management and staff of RAMSY 
Medical Laboratories Ltd, for allowing the use of the institution as the base for the 
laboratory testing and supporting local financial commitments. I appreciate the efforts of 
Dr John Parry and the members of the STI unit and Virus Reference Division, Central 
Public Health Laboratory, Colindale, London, UY, for permitting me to run the validation 
studies of the assay kits. 
I acknowledge the untiring efforts, encouragement, direction and professionalism of the 
research supervising team. Firstly I profoundly thank my director of studies and team 
leader, Professor John Smart for his constant supervision and providing the overall 
guidance throughout the research. To Linda Morison, of the London School of Hygiene 
and Tropical Medicine, University of London who was the instrumental anchor that 
provided the advice and guidance on the epidemiological strategy from developmental 
stages through to the final data analysis. I acknowledge Dr. Paul Rutter and Dr. Mary 
Hodges for their support during development of the research protocol and the fieldwork. I 
wish to also thank Professor David Brown for his effort in finalising the thesis. 
I wish to express my appreciation to the District Medical Officer, Ministry of Health 
Sierra Leone, Director of Marie Stopes Society, Sierra Leone and the Military Force 
Medical Unit Sierra Leone for permitting access to their facilities. 
5 
My sincere thanks: 
To Dr. Dele Sannoh, for assisting to train the field team, providing the counselling 
and psychological understanding of the research theme, especially during the 
group sessions with rape and abducted victims, 
To Koto Alimamy Wurie, who served as proof-reader on the ground and provided 
advice and courage especially during trying times, 
To Haja Umu, and Unkodoh (My Mothers), who supported my domestic role at 
any place, date or time and for their constant prayers, 
a To Frani, a special daughter who sits patiently with me proof-reading and 
providing me with 'cup cakes' for my missed-lunches despite her empty purse, 
To Sophia and Samuel, for their efforts and support in finalising the thesis, 
To Alhaji, my brother for always believing in me, 
To Subieloo, a special sister who can make me laugh at any time. 
I am especially grateffil to the fieldwork and laboratory team and data entry assistants, 
who spent long hours and sometime in sociable days and time with me during the past 
three years. God Bless them. 
6 
ABSTRACT 
Introduction: Armed conflict comes with a baggage envisaged to enhance the spread of 
IUV. The goal of this research was to explore and describe the associations between war- 
related risk factors and IRV prevalence among women attending antenatal care in the 
Western Area of Sierra Leone. The war-related influences observed were -: 1) 
displacement causing disruption of social and sexual networks; 2) exposure to blood and 
blood products through nosocomial, iatrogenic or war wounds and 3) sexual coercion and 
violence with rape used as a form of warfare and sex as a commodity in exchange for 
basic survival (food and money). The prevalences of antibodies for other sexually 
transmitted infections (STis) (Herpes Simplex Virus Type 2 (HSV2), Hepatitis B Virus 
(BBV) and Syphilis) were investigated as secondary outcomes affected by the war- 
related factors and as potential risk factors for FIV infection. 
Methodology: - The research preparatory stages involved two pilot surveys - Pilot I was 
to ascertain the feasibility of the research and evaluate the biological survey assays. Pilot 
2 was employed to develop, evaluate, and validate the qualitative and quantitative 
instruments used in the research. The study was conducted in the Western Area of Sierra 
Leone. This area recorded the highest infrastructural damage as a result of the war and 
also housed the largest number of internally displaced persons. Given the sensitivity of 
the research theme and other feasibility considerations, a cross-sectional design was 
deemed appropriate for the study. A conceptual research fiUmework was developed upon 
which the questionnaire was sequenced and also on which the analyses were based. 
Crude and adjusted associations were examined using logistic regression models. 
Results: -. The study revealed that the three war-related risk factor themes, directly and 
indirectly affected IRV prevalence, and also a strong positive association was found 
between EEIV and other STIs (HSV2 and HBV). The adjusted odds of IRV infection 
among women with HSV2 was over twice that of women without HSV2 (adjusted odds 
ratio (aOR) =2.15,95%Cl 1.14.3, P=0.018). The association with HBV was even 
stronger (aOR=2.81,950/oCl 1.64.9, P=0.008). There was no association between 
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syphilis and IRV infection. Amongst the war-related factors, there was a strong positive 
association between having a surgical operation with blood transfusion and a higher 
prevalence of IHV (aOR=5.48,95%CI 1.9-15.9, P=0.02). For HSV2, all participants 
exposed to this variable were found to be positive. The displacement variables showed an 
association between frequency of movements and STIs (HSV2 (aOR=2.44,95%CI 1.6- 
3.8, P=<0.001) and also between those who moved primarily because of the war and 
BBV (aOR=I. 16,95%CI 0.7-1.8, P=O. 02). Among the sexual coercion variables, women 
who had a sexual relationship with members of the peacekeeping forces had higher odds 
of being HSV2 positive (aOR=I 1.67,95%CI 1.5-97.3, P=<0.001), and women raped by 
family members or other persons in the community were found to have a higher 
prevalence of syphilis (aOR=1 1.4,95%CI 2.8-45.7, P=0.04). 
The sociodemographic and economic related variables examined included loss of an 
infant within the war years, gravidity (pregnancy frequencies), age and marital status. 
The women, who had lost an infant, were found to have higher Inv infection levels 
(aOR=2.43,95%CI 1.5-3.9, P=0.01) than others. Increased gravidity and age were found 
to be associated with HSV2, but HBV was only positively associated with gravidity. 
Syphilis was higher in women who were in cohabiting relationships than in their 
counterpart married or single status women. Associations with the antenatal services 
accessed by the women (which to some extent reflected their financial status) indicated 
that women who used rural government cost recovery services showed a higher 
prevalence of HSV2 (aOR=1.34,95%CI 0.7-2.4, P=0.02) than others. Sociocultural 
practices such as skin and gum tattooing showed a significant association with syphilis 
infection levels (aOR--2.9,95%CI 1.4-6.2, P--0.03). 
Conclusion: -Armed conflict affects 1-111V in a complex multidivisional context. IRV 
prevalence was seen to be affected directly and indirectly through existing pathways such 
as endemic STIs. The study concluded that armed conflict does affect I-HV prevalence 
and could influence existing risk factors such as STIs and depressed social living 
standard. Therefore, factors which affect STIs and related socio-demographic and 
socioeconomic factors would ultimately influence IRV prevalence. 
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Chapter 1: INTRODUCTION 
1.1 Sierra Leone Profile - Location and History 
Sierra Leone is located on the West Coast of West Africa (Figure 1.1), covering an area 
of about 72,000 square kilometres. It extends from latitude 7 to 10 degrees north and 
from longitudes 10 to 14 degrees West. It is bordered on the North and North-East by the 
Republic of Guinea and on the East and South East by the Republic of Liberia. On the 
West and South-West, the country is washed by the Atlantic Ocean covering a 402 km 
coastline; the country also has 958 km of land boundaries. 
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FIGURE 1.1 The Location of Sierra Leone I in West Africa 
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The climate is tropically hot and humid with a summer rainy season (May to October) 
and a winter dry season (November to April). The rainfall along the coast reaches 424.7 
millimetres per annurn (Meteorological Office, Sierra Leone, 2002). 
The structural variations in the rocks of the country have produced district variations in 
relief which are similar over large areas. On this basis, Sierra Leone can be divided into 
four physical regions: The raised beaches and hills of the Freetown Peninsula, the Coastal 
Plains, the Interior Lowlands and the Interior Plateaux. 
The estimated population for 2001 was 5.6 million people (Central Statistics Office 
(CSO) Projections, Sierra Leone, 2001) compared to 4.5 million people obtained at the 
last census in 1985. The annual population growth was about 2.6%. The ratio of male to 
female shows the latter to be higher by I-2 
The birth rate is 45 births/1,000 population and a mortality rate of 19/1,000. lnfantý 
maternal and under 5 mortality are amongst the highest in the world recording; 170 
deaths/1,000 live births, 1,800/100,000 maternal deaths and 286/1,000 under 5 deaths. 
Life expectancy is 37 years and the fertility rate is stated as six children born per woman 
(Ministry of Health, Statistics Department, 2003,2004). 
Sierra Leone enjoys religious tolerance; 60% are Muslims, 30% Christians and 10% 
having indigenous beliefs. The twenty ethnic groups share these beliefs. The four largest 
ethnic groups are the- Temne 30%, Mende 30%, Creole 10% and 3% Limba. 
Representatives of each of these groups are found in nearly all of the country's four 
administrative provinces (North, South, East and West), but some groups are dominant 
within their area of origin. The provinces are subdivided into districts; further down the 
administrative hierarchy are the chiefdoms, which are ruled by Traditional Paramount 
Chiefs. 
The literacy level of 2001 was 31.4 %, with almost two and a half times more males 
(45.5%) than female (18.2%) being judged literate. English is the official language, but 
the ethnic groups predominating an area determines the local language used: - Mende in 
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the South, Temne in the North. However, Krio the language of the Creoles residing in the 
Western area is the Lingua Franca understood by 95% of the population. 
The Sierra Leonean economy is mainly rural. The main economic activities include 
agriculture, forestry, fishery, and mineral mining. The economic growth is pegged at 
5.4% with private sector investment at 2.8% and an annual inflation rate of 2.2% (CSO 
2001). 
The country's progress is affected by environmental issues such as rapid population 
growth, deforestation, soil exhaustion, and over fishing. Amidst these inherent problems, 
the civil war added a new dimension, further depleting natural resources, human resource 
capacity and destroying the limited infrastructure. 
1.2 Profile of the Civil War In Sierra Leone (1991 -2001) 
Sierra Leone gained independence from Britain in 1961. A multiparty election was held 
in 1967 and the ruling party established a one party state a year later which led to 
economic decline and widespread confusion. This continued for 17 years when there was 
a change of leadership under the same system. But by 1990, the Government in place 
instituted reforms including the drafting of a new constitution to return to a multiparty 
election system. 
The war pattern was as highlighted below: 
1991 -A group called the Revolutionary United Front (RUF) led by a former 
army corporal in the South East region of the country began rebellion against the 
Government. 
1992 -A military coup led by young officers overthrew the Government and 
formed a new ruling body, the Nation Provisional Ruling Council (NPRC) with 
the view to stop the RUF movement by addressing their grievances. 
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& 1993-1994 - Local militias knoivn as Civil Defense Force mobilised to defend 
against the RUF attacks. The RUF committed. brutal attack. on civilians marked-by 
abduction and forced conscription of children. There was mass displacement from 
these areas to unaffected towns and neighbouring countries. In a short space of 
time the RUF controlled a district in the East. 
1995 - The RUF gained more areas and came close to the capital Freetown in the 
Western Area. The NPRC with the help from external security forces succeeded 
in pushing the RUF back but could not uproot them from their base in the East. 
* 1996 -A democratic election was held to usher in a non-military government. A 
peace agreement was signed between the RUF and the Government. 
1997 - The Sierra Leone Army (SLA) overthrew the elected government and 
formed Armed Forces Revolutionary Council (AFRC). The AFRC then invited 
the RUF to join in ruling the country. This led to complete breakdown of all 
sector and burning and looting. The country came to a standstill. Later that year 
the UN Security Council imposed sanctions on the AFRC and prohibited the 
importation of military equipment and petroleum product into the country. 
1998 - The CDF and Economic Community of West African States (ECOWAS) 
Monitoring Group (ECOMOG) forces pushed back the RUF/AFRC out of the 
capital amidst fierce fighting and destructions of the economical centre, of the 
country. The UN Security deployed the United Nations Observer Mission 
(UNOMSIL). The elected government was reinstated. 
1999 - The RUF/AFRC re-entered Freetown and unleashed brutal attacks by 
killing, amputating and raping civilians and burning down houses. They were 
eventually pushed back by the ECOMOG. 
4P 2000 - The ECOMOG forces were replaced by a large contingent of UN peace- 
keeping forces - United Nations Assistant Mission in Sierra Leone (UNAMSIL) 
* 2001 - The war was declared over. 
* 2002 -The signing of the Peace Accord and start of disarmament programme 
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1.3 
1141V -The 
Sierra Leonean Situation 
The first known case of HIV in Sierra Leone in 1987 was treated with immaturity, fear 
and ignorance. The victim, a medical student sent home from the former Soviet Union 
was received at the airport by security forces marshalled by the Ministry of Health, Sierra 
Leone (MOHSL) and incarcerated at the Leprosy and Tuberculosis (TB) Hospital in 
Lakka village, out of the city centre. He was ostracised by the community and treated as 
an outcast. 
Up to 2003, there had not been any concrete documentation on the national status of the 
infection. Several surveys had been conducted, but important parameters for analysis 
such as the sample size, social and economical characteristics and research design were 
often unclear. 
The unit that was previously charged with HIWAIDS programme development and 
implementation - the National Aids Control Programme (NACP) under the MOHSL was 
established in 1987. They reported 661 cases of HIV (n=16,858) between 1987 and 1999. 
The blood bank unit run by the Sierra Leone Red Cross (SLRC), reported levels of 0.8% 
HIV positivity (n = 2,555) amongst blood donors (SLRC/MOHSL 1996). In 1993 a large 
HIV research project was conducted in the Northern Province, which gave a prevalence 
of 0.09% (n=9,000) (Chen et al., 1997). 
Estimates for West Africa HIV rates released from the United Nations Programme on 
HIV/AIDS (UNAIDS) report from 1999 to 2001, showed an alarmingly steep increase in 
the number of people infected in Sierra Leone. It recorded an increase from 2.99% 
prevalence at the end of 1999 to 7% in 2001 for 15 - 49 years olds (UNAIDS, 2001). 
Compared to other countries, the slope for Sierra Leone was the steepest, more than 
doubling within the period. Similar observations were made in other countries such as 
Cameroon, which was considered to have a low initial prevalence level, when the HIV 
rate rose from 2% in 1998 to 4.7% in 1999, reaching a rate of 11.8% by 2001. In 
Botswana, HIV infection amongst antenatal patients rose from 38.5% in 1997 to 44.9% in 
2001, with a similar trend in Zimbabwe (UNAIDS Update, 2001). 
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There was limited information on HIV prevalence among antenatal care (ANQ attendees 
in Sierra Leone. Such data would not only have provided an estimation of the general 
HIV prevalence, but it would have also have given an indication of the level of potential 
vertical transmission from mother to infant during pregnancy. 
From a wider perspective, ANC attendees had formed the major study population to 
provide much needed data, especially in Sub-Saharan Africa (UNAIDS, 2004). The 
antenatal prevalence of HIV infection in excess of 5% was very rare outside Africa; by 
contrast, HIV prevalence in pregnant women exceeded 10% in the capital cities of at least 
16 Sub-Saharan African countries and was greater than 20% in at least eight (US Bureau 
of the Census, 2001). Sentinel surveillance had shown HIV prevalence in pregnant 
women to be greater than 40% in various settings in Botswana, Zimbabwe, and 
Swaziland (De Cock et al., 2002). Although it could be argued that ANC attendees' data 
has the disadvantage of only capturing female prevalence covering a smaller geographic 
area compared to national surveillances, it had been useful in giving the HIV trend for 
which national surveillances could later enhance to give the finer details if necessary 
(UNAIDS, 2004). Nonetheless, as there was no gold standard for HIV surveillances, all 
HIV estimates needed to be assessed critically irrespective of the method used. So far, the 
majority of work done, especially in Sub-Saharan Africa, has used ANC surveillance for 
estimation of HIV prevalence in the population (UNAIDS/WHO, 2001-2003) 
Sierra Leone, like most African countries, was said to have a generalised epidemic, 
defined as such when the sero-prevalence amongst the antenatal population was greater 
than M Thus the NACP/MOHSL attempted several sentinel surveillances amongst the 
antenatal population which generated data with many limitations. HIV Prevalence among 
ANC attendees from Freetown, the major urban area, increased by a significant 
proportion, starting from 0.05% in 1992 to 5.5% in 1996 (UNAIDS update 2001). In 
1992, it was reported that 2% of antenatal clinic women, in a non-specified region, tested 
HIV positive (Sexually Transmitted Infection (STI) unit-NACP/MOHSL, 1997). No 
ANC sentinel surveillance surveys had been conducted after 1996. 
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There had also been isolated studies conducted by non-governmental health related 
organisations focusing on ANC attendees. In 1996 a study of an antenatal population in 
Kaffu Bollurn Chiefdom, rural Western Area gave a 0% HIV prevalence (n=179) 
(Torlesse et al., 1997). Between March 2001 and August 2002 and as yet unpublished, 
the survey on an antenatal population in the high socioeconomic bracket of Sierra Leone, 
showed 7 positives for HIVI and HIV2 out of 109. This gave a prevalence of 6.4% from 
a group (mean age 24 years) in which all persons were married, educated to at least high 
school level, and had enough economic base to seek private treatments (Wurie, 2005). 
Studies in Uganda supported that HIV was taking substantial toll in the population, 
especially among the younger, better educated adults (Sewankambo et al., 2000). Given 
the envisaged level of exposure, knowledge and high educational background of this 
group, it registered a cause for concern. 
In 2002, CDC conducted a population-based survey reaching 70% of its target sample, 
but missing out on areas occupied by rebel forces. The study recorded a preliminary HIV 
prevalence of 4.9%, however this was latter revised to 0.9% after re-confirmatory testing 
(Kaiser et al., 2002). At the same time, participants from the survey who wanted to know 
their status, reported to Voluntary Counselling and Testing (VCT) sites established in the 
four provincial headquarter towns in the country. Using a parallel testing strategy and 
confirmation with ELISA, suggested a higher HIV prevalence in the Southern and 
Eastern region of 3.3 and 4.0% respectively (Wurie et al., 2003). VCT data for the 
Northern and Western area was not available. 
With all these discrepancies in the later studies, the Centre for Disease Control and 
Prevention (CDC), Atlanta USA, recommended additional work to be done in-order to 
fully establish the true HIV prevalence of the country. Hence, this research intended to 
develop and utilise strategies for the assessment of HIV and other STIs, according to 
validated epidemiological methods from which statistical analysis and modelling can be 
deduced. 
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1.4 HIV and Conflicts 
The devastating social, demographic, and economic consequences of severe and 
widespread HIV/AIDS epidemics are unique to Africa (Buve et al., 2001); without the 
African situation, the HIV/AIDS pandernic would still be tragic but substantially less 
important. 
In 1998, it was reported that the HIV virus infected II people a minute with a total of 
33.4 million infections worldwide and threatened to destroy the infrastructure of entire 
countries (UNAIDS, 1998). To date, UNAIDS estimates over 14 people are infected per 
minute with a total of 40 millions infections worldwide (UNAIDS, 2004). 
Sub-Saharan Africa countries were said to be the global epicentre of HIV/AIDS. The 
epidemiology of HIV/AIDS in Africa was fundamentally different from that in the rest of 
the world. Sub-Saharan Africa contains about 10% of the world's population, yet, in 
2001, accounted for over two-thirds of the 40 million people living with HIV; had 68% of 
incident HIV infections; 77% of AIDS deaths and had more than 90% of AIDS orphans 
and children infected with HIV (UNAIDS, 2004). It was believed that many complex 
factors fuelled this situation, one of which was the effect of conflict in the region. Since 
1980 not less than 28 of the 53 African states have had wars (Shah, 2002). 
There were compelling evidence suggesting that conflicts have become a critical factor in 
the spread of HIV and STI (Salama and Dandero, 2001; United Nations (UN) Integrated 
Regional Information network (UNIRIN), 2002; Connolly, 2004). During civil or armed 
conflicts, there are temporary and sometimes long term economic and environmental 
degradation, collapse or overwhelming of the public health infrastructure and absence of 
health services. These compound the already impoverished and limited resources 
available for the provision of basic utilities in developing countries. 
Various other related factors such as sexual violence, mass displacement, and severe 
disruption of social and sexual network had been envisaged to provide the conducive 
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environment for HIV transmission. However, the interaction between the factors and 
their impact on war was complex. 
1.4.1 Sexual Violence 
During the genocide in Rwanda in 1994, it was estimated that between a quarter and half 
of a million women were subjected to rape, including gang rape, sexual torture and 
mutilation. Of those who survived, 70% are now living with HlV/AIDS (UNIRIN, 2002; 
Amnesty International Report, 2004) 
Furthermore, compelling evidence of the potential impact of war and HIV was observed 
in various other countries. Renewed fighting in Angola saw the HIV prevalence rate rise 
from 1.2% in 1995 to 8.6% in 2001. There was also evidence in Rwanda, which had a 
prevalence of 10% in the urban areas and 1% in the countryside before the war in mid- 
1990s. By 1997, the urban and rural rate had soared to just over I I% (UNIRIN, 2002). 
HIV infection raised 6 fold amongst formerly rural people who had fled to refugee 
camps. The past conflict in Sierra Leone was an added problem that increased the 
vulnerability and exposure to diseases and infections. 
The war in Sierra Leone lasted 10 years and created the environment that had been 
deemed to influence HIV transmission were evident in other countries at war. There was 
widespread systematic rape including individual and gang raping, and sexual slavery 
(Physicians for Human Rights (PHR), 200 1; Human Rights Watch (HRW), 200 1). Young 
girls were abducted and forced into bondage to rebel forces where they served as bush 
wives (United Nations Arms Mission in Sierra Leone (UNAMSIL) 2001; HRW, 2001). 
The poverty exacerbated by the war caused women to barter sex for survival. The 
peacekeeping contingent deployed in Sierra Leone was one of the largest. The 
peacekeeping effort was initiated almost at the start of the war in 1991 with forces from 
the sub-region Economic Community of West Africa States (ECOWAS) monitoring 
group (ECOMOG). This resulted in about 12,000 mainly Nigerian troops manning the 
country from 1990 to 1999. As the war climaxed in 1999, there was further deployment 
of 17,500 soldiers in the United Nation Assistant Mission in Sierra Leone between the 
years 2000 and 2002 to reinforce peace and security. Although these efforts were meant 
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to keep the peace and encourage stability, the soldiers deployed were not screened for 
HIV even though some came from high prevalence areas of Eastern and Southern Africa. 
UNAIDS estimated that about 23% of troops deployed in Sierra Leone came from 
regions with a national prevalence above 5% (UNAIDS, 2003). A report from UNAIDS 
stated that the Republic of Congo military constituted the group with the highest 
prevalence of HIWAIDS, with at least half the beds at the Pierre Mobengo Military 
Hospital in Congo being occupied by soldiers infected with the virus (UNIRIN, 2002). 
The relative wealth of these troops within an impoverished community also facilitated 
survival sex (UNAMSIL, 2001; PHR, 2001) 
1.4.2 Displacement 
During the decade-long civil war, rebels and the national army systematically used sexual 
violence as a weapon of war (Hirsch, 2001). Sierra Leone, despite its mineral wealth 
from diamonds, was the poorest country in the world, and ranked number 174 on the 
United Nations, Human Development Index (HDI) with an annual per capita income of 
$130 (UNDP, 2000). Sierra Leone was the source of the world's highest number of 
refugees and internally displaced persons (IDP), and hosted the world's largest UN 
peacekeeping force (General Accounting Office (GAO) of the US Government, 2001). 
The long years of war, spotted with intermittent severe violence to establish new 
territories, caused mass displacements with people being forced to migrate in search of 
security and safety. It has been suggested that such large-scale forced movement 
influenced the spread of HIV (Salama and Dandero, 2001; Connolly et al., 2002). Studies 
have shown that the pattern of HIV transmission during emergencies may differ 
substantially from that of a more stable environment (Salama and Dandero, 2001). Since 
such actions were under stress and sometimes duress, it usually caused the break-up of 
communities and family circles. This disruption in the social and sexual network resulted 
in deviation from acceptable cultural and traditional norms that regulate behaviour in 
stable communities. The displacement into an unknown location, amidst confusion and 
psychological trauma, created a sense of anonymity, which could allow for more sexual 
freedom (Dunkle et al., 2004). 
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One study on the relationship between mobility, sexual behaviour and HIV infection in 
an urban population interviewed a representative sample of 1,913 men and women in 
Yaounde, Cameroon. That study measured mobility over a one year period. It found an 
HIV prevalence of 7.6% among men who had been away from home for periods longer 
than 31 days. Prevalence among those who had not been away from home in the previous 
12 months was 3.4%. The association between men's mobility and HIV was apparently 
related to risky sexual behavior and remained significant after controlling for other 
important variables (Lydie et al., 2004). 
Many studies had indicated that HIV vulnerability might increase during displacement 
because of limited access to health facilities and recreational amenities or unidentified 
factors. The type of accommodations could also be a potential risk factor. Temporary 
transit accommodation provided by humanitarian organisations usually did not cater for 
family units. These facilities, especially the refugee camps, were overcrowded and basic 
amenities and sanitation were usually limited. Migration thus not only facilitated the 
spread of the virus along so-called 'corridors of migration', but also caused situations and 
behaviours that allow transmission of HIV from one person to another (Caldwell et al., 
1997). 
The war in Sierra Leone recorded a 90% displacement both within and outside the 
country (CDC, 2002). These comprised of the internal displaced persons (IDPs), those 
that settled in urban communities and some safe rural communities and those that fled to 
neighbouring countries. By the end of 2002, mobilisation programmes had started to 
resettle 213,500 IDI's in refugee camps (National Commission for Social Action 
(NaCSA) report, 2002). Studies have shown that even movements within local areas were 
associated with an increased risk for HIV (Nunn et al, 1994). Over 126,000 returnees 
were repatriated from the other countries in the West African sub-region (United Nation 
High Commission for Refugees (UNHCR) 1999 and 2002 report). The displacement 
dynamics in Sierra Leone were unique, even refugees from neighbouring Liberia also 
settled in camps in Sierra Leone. It was estimated that there were 37,000 Liberians in 
camps in border towns in the East and South of the country (UNHCR, 2002). 
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Mass displacement was suggested to be an important cofactor influencing the spread of 
HIV infection. Such fluid mobility from one's permanent residence can destabilise a 
person in every facet of life. War related migrations were complex and did not always 
provide the safety and comfort sought. Those who migrated to stable neighbouring 
countries were faced with an initial lack of funds and language barrier when trying to 
access medical advice or treatment. Thus, migration could play a significant role in 
transmitting infectious diseases. 
1.4.3 Nosocomial and latrogenic Infection 
During such forced migration, all governmental and private systems and structures 
collapse. The limited health care facilities become overburdened and service delivery 
severely compromised. 
Nosocomial (hospital-acquired) infections (NI), are those that are produced by 
microorganisms acquired during hospitalization. NI has a substantial impact on morbidity 
and mortality. Open wounds and other trauma sustained during war could act as portals 
of entry for infections whilst seeking healthcare in such emergency conditions. 
On an international level, between 5-10% of patients admitted to acute-care hospital 
develop or acquire an infection (Mera, 2001). The infection attack rate in developing 
countries can exceed 25%. HIV infection and related immuno-suppression have added a 
dimension to health care delivery. Under a stable and normal environment, HIV 
transmission via blood transfusion, injection with infected needles, and scarification were 
thought to represent only a few infections (Berkley, 1991). Therefore, it was fair to 
assume that the risk would be of greater significance in a war situation, when all control 
precautions were limited. 
Four types of infections account for more than 80% of all NI. In developed countries, 
catheter-associated urinary tract infections were the most frequent (35%) but carried the 
lowest mortality and cost. Surgical site infections were second in frequency (20%), while 
blood-infections (such as HIV) (150/6), and pneumonia (15%) were less common, 
although associated with much higher mortality (Gouget, 2003). 
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Many factors promote infection among hospitalized patients: underlying diseases and 
decreased immunity, the increasing use of invasive diagnostic and therapeutic techniques, 
the transmission of antibiotic-resistant pathogens, and poor infection-control measures 
(Mera, 2001). 
The breakdown of the health service in a war situation increases the risk of contamination 
and cross contamination during care procedures. Infections may be transmitted by the 
hands or garments of staff, the reuse of clinical materials or the sharing of invasive 
instruments such as intravenous giving sets. The use of unsterilised instruments for 
medical procedures, cultural practices and tribal scarification could also promote the 
transmission of HIV and HBV (Ajuwon et al., 1995). Health care workers treating injured 
soldiers or civilians risk acquiring blood-borne infections through needle-stick injuries or 
mucous membrane exposure to infected blood and body fluids. Such incidents were more 
likely to occur under the stressful conditions existing in conflict zones. This could also 
occur when an over-stretched health care service cannot fully meet the demands 
(Hankins, 2002) 
1.5 HIV and STI" 
Transmission of HIV in Sub-Saharan Africa is mainly through heterosexual intercourse 
and is thought to be enhanced by the high prevalence of STI in Africa (Marsden, 1998). 
STI increases the infectiousness of HIV by compromising mucosal integrity as a result of 
genital ulceration or inflammation and by recruiting HIV to infected or susceptible target 
cells to the genital tract (Corbette, 2002). The rate of curable STI in Sub-Saharan Africa 
is the highest with 69 million new cases per year in a population 269 million adults aged 
1549 years (World Health Organisation (WHO), 2001). As well as biological reasons, 
there is supporting evidence from observational studies showing strong association 
between HIV and STI, even after adjustment for confounding by risky sexual behaviours 
(Cameron et al., 1989; Plummer et al., 1991; Laga et al., 1993). 
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Although Syphilis, Hepatitis B Virus (HBV), Herpes Simplex. Virus 2 genital herpes 
(HSV2) and HIV were ubiquitous, not all sectors of a population were at equal risk of 
infection. Social, demographic, and cultural factors influence infection status by 
determining the degree of exposure to infection. Over the years, availability of STI 
, =: r as aectinea ana tne war severeiy affected access to already stretched health 
services. 
STIs in Sierra Leone are still confused with cultural and traditional myths and misbeliefs 
wrapped around the scientific facts. This has blurred the ability to accept and identify 
with STI especially among women. The sexual connotation on the mode of transmission 
of these diseases has created a pseudo-association with sexual promiscuity (D'Costa et 
al., 1985). Therefore, treatment seeking is delayed, resulting in chronicity of most STIs 
seen by medical practitioner or STI clinics. 
Survey of STI in Sierra Leone was limited by the lack of adequate facilities for diagnosis. 
The last study collated by the STI unit from the MOHSL Hospitals was performed in 
1996 and this was based on syndromic and clinical diagnosis. Amongst the STI patients, 
HIV infection rose from 12% in 1992 to 48% in 1996. 
A pilot survey on HBV in Freetown gave a prevalence of 11.3% (Wurie et al., 1996) 
amongst an antenatal population in an urban area. The figure for middle to high 
socioeconomic class was 6.2%, and for peri-urban and rural Sierra Leone it was 11.3% 
(Torlesse et al., 1997; Wurie et al., 2005). To the date no serological survey had been 
conducted in Sierra Leone for HSV2, even though the country is in the endemic zone. 
Syndromic diagnosis in 1992 gave a prevalence of 1.4% for patients seen at the STI unit. 
However the total number of attendees was not given in this report. 
In conclusion there have been limited survey and data to categorise STIs in Sierra Leone. 
Therefore, sero-surveillance amongst pregnant women would indicate the trend of 
infection among group. 
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1.6 STIs and HIV Link (Epidemiolo-qical Outcome) 
The predominant mode of transmission of both HIV and other STIs is sexual intercourse, 
and measures for preventing sexual transmission of these are the same; as are the target 
groups for interventions. In addition, strong evidence supports several biological 
mechanisms through which STIs facilitate HIV transmission, by increasing both HIV 
infectiousness and HIV susceptibility. Therefore the control of STI does offer major 
preventive strategies for HIV and AIDS. Evaluation studies have reported a 40% 
reduction of HIV incidence in the general population as a result of improved STI 
treatment services. In the same intervention, new cases of active syphilis fell dramatically 
(Grosskurth et al., 1995; Mayaud et al., 1997). 
A baseline survey on the prevalence of STI, based on laboratory findings, could provide 
evidence that allows the selection of more prevalent STI to be used as marker for HIV 
infection. 
The extent of the relationship between STI and HIV remains unclear. This considers 
published data of the following STIs in similar countries as a guide to focus on the 
specific STIs present in Sierra Leone, and the influence the war had on their prevalences. 
m Hepatitis B Virus (HB F9 
HBV is the most important chronic viral infection of humans, especially in Asia and 
Africa, where there were about 250 million carriers. (Fenner and White, 1999) In 
most infected individuals, the infections were cleared from circulation within six 
months, but in 5-10%, including 90% of those infected during infancy, a persistent 
infection is established resulting in a chronic carrier status. This chronicity is 
characterised by the continuous production of the surface antigen HBsAg in the 
bloodstream. 
Although a non-ulcerative STI, HBV shares a common transmission route with HIV 
through sexual contact, blood and body fluids (Cheesbrough, 2000). In the Western 
world HBV was first considered to be an iatrogenic disease transmitted accidentally 
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by inoculation of contaminated blood, but it became self evident that this is not the 
natural mode of spread. In developing countries like Sierra Leone where there are 
high population concentration in certain areas and also overcrowding exacerbated by 
the war, transmission via close body contact becomes an important route. Given the 
high level of endemicity reported for Sierra Leone it is possible that most become 
infected at birth or early childhood. In a pilot survey of primary school children in the 
capital of Sierra Leone, antibodies to HBV was found in 71% of these children 
depicting a high level of exposure to the infection (Hodges et al., 1998) at such a 
young age. Yet, HBV infection is a public health problem that has received little 
attention in Sierra Leone. 
Matemal sero-prevalence of HBsAg and HBeAg was 11.3% and 3.1% for the surface 
and envelop antigens respectively (Wurie et al., 1996; Torlesse et al., 1997). The 
sero-prevalence of HBsAg among blood donors in 1996 was 14.4% (n--2,555) 
(SLRC/MOHSL, 1997) and 36% (n=684) among patients undergoing laboratory 
investigation for suspected hepatitis (Wurie et al., 1996). Comparison with recent 
studies in West Africa indicated that the sero-prevalence of HBsAg in Sierra Leone 
fell within the range of values reported among pregnant women and women of 
childbearing age in the region (6.4% to 25.3%). These results supported the inclusion 
of Sierra Leone within the geographical region of high endemicity for HBV infection, 
which was defined as HBsAg carrier rate equal to or exceeding 8%. Studies in Sierra 
Leone and other African countries had reported a sero-prevalence in excess of 70% in 
highly endemic areas where the sero-prevalence of HBsAg exceeded 10% (Kiire, 
1990; Kiire, 1996; Hodges et al., 1998). With such high infection and chronic status, 
the immune system would already be compromised which could potentially influence 
HIV infectivity. 
swililis 
. lj 
Syphilis caused by Treponema pallidum (T pallidum) is transmitted by sexual 
intercourse when the organism enters the body through breaks in the squamous or 
columnar epithelium of the reproductive tract or rectum. Primary lesions consist of 
painless inflammatory nodules or chancres. The organism disseminates through the 
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lymphatic and bloodstream and can reach major internal organs causing inflammatory 
and necrotic gummas (Fenner and White, 1999; Cheesbrough, 2000; Mera, 2001). A 
positive test for the T pallidum Haernagglutination antibody (TPHA) is indicative of 
current or past syphilis infection. Other T. pallidum subspecies which causes yaws (T. 
Pertenue), endemic syphilis-bejel (T. endemicum) and pinta (Treponema Carateum) 
can also give a positive TPHA serological assay. However unlike T. pallidum and 
subspecies pallidurn, these organisms are not sexually transmitted (WHO, 1984; 
Cheesbrough, 2000). As both non-specific and specific serological tests used to 
diagnose syphilis are also positive for yaws, pinta and bejel, diagnosis is mainly by 
differentiation based on clinical appearance of lesion and area of body affected, 
difference in transmission, geographical distribution and the age of the affected 
person. 
Syphilis, like herpes and chancriod are ulcerative STIs that have been associated with 
HIV positivity, probably because of the greater disruption of the genital mucosa than 
non ulcerative STI (Moss et al., 1995; Ghys et al., 1997). 
The prevalence of syphilis in the sub-region had varied. Active syphilis had been 
found to range from 2.5% in Burkina Faso to 17.4% in Cameroon, several folds 
higher than in Europe (Meda et al., 1998; Mbopi-Keou et al., 1998). 
In Sierra Leone, positive treponematosis serology was identified in 7.8% of subjects 
in antenatal population in a rural and peri-urban setting (Torlesse et al., 1997). 
Among blood donors in Freetown, Sierra Leone, in 1996 (predominantly male, 
n---2,555) the sero-prevalence of syphilis TPHA was 16.8% (SLRC/MOHSL, 1997) 
but there were no reliable antenatal data from Sierra Leone with which to compare 
these results. 
The sero-prevalence of T pallidum antibodies in Sierra Leone suggested a high 
incidence of risky sexual activity. An association between syphilis and HIV infection 
has been demonstrated in Sub-Saharan Africa (Pepin et al., 1991; Cossa, 1994; Leroy 
et al., 1995). This may reflect common behavioural risk factors or an increased 
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susceptibility to HIV transmission associated with genital ulcerative infection 
(Greenblatt et al., 1988; Mertens et al., 1990). Syphilis infection found together with 
HIV infection was particularly severe, with an increase in the frequency of early 
neurosyphilis among these patients (Musher et al., 1990). 
n Herpes Simplex Virus HVS2 (Genital Herpes) 
HSV2 was reported as the major cause of genital ulceration. As in other ulcerative 
STDs, strong evidence suggests that HIVI transmission is enhanced by HSV2 
infection (Weiss et al., 2001). In a meta-analysis of data from longitudinal studies, 
HIVI risk was doubled in HSV2-seropositive individuals (Wald, 2002), although 
even stronger associations have been noted (Gwanzura, 1998; PuJades Rodriguez, 
2002). 
Places with reported high levels of genital tract infections usually have higher HIV 
prevalence and mother-to-child transmission. It has been reported that HSV2 
contributes to mother-to-child-transmission (MTCT) because of Pcrinatal 
transmission by increased viral shedding in ccrvico vaginal secretions (Taha and 
Gray, 2000). Because of the high prevalence of HSV2 infection in many parts of 
Africa, the disease might account for a substantial proportion of HIVI infections. As 
with other STIs, there were significant delays in seeking STI treatment in most parts 
of Africa; thus patients were likely to shed HSV2 for some time before treatment, 
facilitating HIV transmission. 
HSV2 prevalence reported by clinical findings in 1992 reported an incidence of 1.4% 
(STI unit/MOHSL, 1997). However these results were biased as the study did not 
include cervical HSV2, but were based on sores found within the genital area. Studies 
in countries of similar characteristics in the sub-region, reported HSV2 prevalence 
range between 17%-35% (Shaw et al., 2001; Halton, 2003). Like HIV, HSV2 is a 
lifelong viral infection predominantly transmitted by unprotected sexual intercourse. 
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Chapter 2: STUDY OBJECTIVE AND DESIGN 
"HIVIAIDS intervention will be more successfid if they incorporate both the context and 
the immediatefactors that predispose people to the infection ". 
(Aivusabo -Asare K el aL, 1999) 
2.1 Problem Statement: Research Justification 
Many reports have strongly highlighted that conflict could fuel the spread of EIIV/AIDS 
(Buve ct al., 2002; UNIRIN, 2002; Connolly et al., 2004), supporting established reports 
which said that risk factors presented as a consequence of conflictý shaped the diff-usion 
of JUWAIDS. YeL between the 1990s and to date, there has been a proliferation of civil 
conflicts in Sub-Saharan Africa; including the Republic of Congo, Rwanda, Sierra Leone, 
and Liberia in the 1990s, and Cote d'Ivoire and Sudan in the 2000s. 
The massive threat posed by EIIV infection and allied sexually transmitted diseases, could 
be exacerbated by civil conflict and disasters. It was envisaged that FHV spreads fastest 
during emergencies, when conditions such as poverty, powerlessness, social instability, 
and violence against women are most extreme. Moreover, during such situations, 
developmental progress, whether undertaken by national governments or by other 
international and national agencies, tends to be disrupted or breaks down altogether. 
The UN forecasts that AIDS will kill 80 million Africans by 2025, if a holistic approach 
is not undertaken to address the spread and curb the infection (CDC I-HV/STD/TB 
prevention, 2005). The instability created by war could potentially contribute 
significantly to the spread of diseases. 
This research aims to connect war actions and repercussions on IHIV spread, with the 
hope of facilitating careful consideration before resorting to violence in the future. 
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Furthermore, stakeholders could also utilize the data for planning and implementing 
programmes during natural disasters as well. 
The 10 year civil war in Sierra Leone was recorded as one of the most brutal in recent 
times (Development Assistance Co-ordinating office (DACO)/Sierm Leone Information 
Services (SLIS), 2004). The resulting devastations impacted on both physical 
infrastructure and human capacity across all sectors, affecting the entire population. IHIIV, 
renowned for its negative effect on developmental progress has been present in the 
country since 1987, when the first positive person was reported. However, with limited 
information and data, the magnitude and extent of this effect during and after the war was 
not fully understood. 
Even before the war, the state of the health facilities was limited as with most developing 
countries. The basis for improvement in terms of concrete data that would give 
directions was also limited. Therefore, in trying to address health issues, research data 
were needed to identify areas or trends that could be focused on especially after the war 
period. 
The rationale of this study was to give a holistic picture of the potential impact of the 
war, by exploring and providing empirical data on the potential risk factors that influence 
the spread of IRV and looking at how FHV and violent conflict interact. The focus was 
specifically on the interrelationships between the factors that could inhibit or accelerate 
the spread of the infection during conflict and post-conflict The data should then provide 
the framework for the contextual isation of these factors. The expected outcome was to 
raise awareness on the degree of association of these risk factors and BIV spread, in order 
to inforrn stakeholders, humanitarian agencies and policy makers of the plethora of 
medical and social conditions that threaten reproductive health and human lives long after 
a war has ended. 
This investigation was designed to primarily determine the sero-prevalence of sexually 
transmitted viral/bacterial infections and the resistances of the infections, in order to 
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identify demographic or socioeconomic factors that contribute to their trend as a 
consequence of the war. The sero-prevalence data will add to the scarce and unpublished 
data on syphilis, HBV, and IHIIV among antenatal attendees and also provide the first 
serological data on immunological markers to HSV2. Secondly, the study examined the 
influence of the civil war on IRV/STI vulnerability. 
2.2 Research Ob*ectives 
General Objectinn: 
Estimate the scro-prevalence of IHIIV, IHBV, TPHA, and HSV2 amongst antenatal 
women in the study area. 
2. Examine the patterns of risk factors for IHIV and other STTs and attempt to 
ascertain important sexual and non-sexual transmission routes. 
3. Examine the impact of the recent civil conflicts on the spread of FIIV using 
socioeconomic, reproductive and cultural characteristics and parameters. 
Specific objectives: 
To describe the correlation between: 
1) prevalence and other STIs (HSV2, HBV, TPHA) 
2) Displacement and sexual/social network disruption and STIIHIV also looking 
at the effect of the history of coerced sex and prevalence of STIMIV. 
3) The exposure to blood products or open wounds or medical treatment during 
the war period and STIAHV infection. 
4) Sociodemographic and economic characteristics and their impact on IRV ind 
STIs during the war period. 
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2.3 Research Hypothesis 
Hypothesis: H, 
The Civil War in Sierra Leone has had a major inWact on the spread of. LUV 
and other STI through thefollowing: 
1) Displacement that resulted in disruption of sexual and social network (looking at 
the structure and link of- refugee camps, international peacekeeping troop's 
deployment, rebel force abduction, extra-marital affairs, and sexual coercion) 
2) Exposure to blood products through (i) blood transfusions, (ii) receiving 
intravenous and intramuscular medication and medical institutional treatment 
during the war period and (iii) blood product or blood contacted voluntarily or 
forced. 
3) Sexual activities encountered as a consequence of this conflict through poverty 
that facilitated survival barter for sex, coercion, and single or multiple rape. 
Z3.1 Conceptual Research Model 
The research model framework (Figure 2.1) was developed to pictorially summarise the 
research hypothesis and theme as envisaged. The model represents the hypothesised 
correlations between the risk factors (exposures) and the main research outcome - I-ffV 
prevalence. 
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FIGURE 2.1 Conceptual Research Model 
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2.4 Developinq the Study Des! 
-qn 
Introducfion 
This study aimed to combine qualitative and quantitative data collection with a 
corresponding laboratory-based biological survey. The general theme - 'MV and 
Conflicts' involved highly sensitive issues weighed down with psychological and 
physical trauma. Resulting events and activities as a consequence encompass both 
cultural and traditional taboos which were difficult to express openly. This study 
therefore, would require painful recollection of events from memory and blood sample 
collection. 
in view of this, the study was initiated at the earliest possible time after the end of the war 
when the incidences that occurred were fresh in the minds of the population and the 
atmosphere was such that people were narrating events as a means of sharing the ordeal 
and relieving some stress. The study officially commenced nine months after the official 
signing of the Peace Accord (January 2002) and also took advantage of the inertia period 
before the commencement of the Demobilisation and Reintegration Programme of ex- 
combatant as a prelude to repatriation of the displaced. Taking cognisance of these issues, 
the study design needed to be cost-effective and relevant, given the fluidity of the 
situation; provided accurate measure of the exposures within the given period and control 
known confounders, biases and interactions. 
Z4.1 Factors Considered in Sekcdng the Study Design 
This was with a goal of arriving at a design that would ensure that the results of the 
research were comparable and generalisable. Ile following issues were considered: 
The civil conflict in Sierra Leone was extensive and affected all the geographic 
regions at various stages and levels. The entire population was affected by the war. 
The explanatory variables listed below were affected to varying degrees: 
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Displacement was in phases. The first place to be affected was the Eastern 
Provinces which later gravitated to the Southern and Northern Province. The 
Western Area was the last to be affected by the violence, but the influx of the 
displaced seeking refuge commenced almost at the start of the war. The 
violence in the western area resulted in a fierce battle within the city centre as 
allied regional and government forces mounted defence to protect the 
country's economic base and the most populated area. 
m The exposure to blood and blood products was also extensive. According to 
Human Rights Watch, the war in Sierra Leone recorded one of the worst 
human rights abuses. There was systematic amputation of limbs (arms and 
legs), gunshot wounds and cross fire casualties. Those who survived the 
atrocities had the added responsibilities of caring for the wounded with little 
precautionary measures. The breakdown of health structures and units meant 
that those seeking treatment in health facilities were also faced with exposure 
to potential contamination by sharing of treatment instruments or the lack of 
universal healthcare safety measures such screening blood for transfusion. 
m Sexual coercion is one of the reported unfortunate repercussions of armed 
conflicts. MSF and Human Rights Watch reported that rape was used as a 
form of warfare in war situations. Those behind rebel lines, the abducted were 
most affected. 
a The theme of the research is very sensitive emotionally and psychologically. 
One of the research method components involved response to questionnaires 
which depended on recall of events, some of which were tragic and 
traurnatising. Therefore a study design was needed to collect maximum 
information within the shortest possible time. 
Accessibility and representativeness of the study population were critical 
factors if the study was to warrant generalisation. and extrapolation for future 
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projections. The collection of blood sample for the study was invasive and 
would be difficult to achieve in the general population given the time factor. 
This procedure was usually associated with hospital treatments of the sick 
and it was anticipated that subjects might be reluctant to provide samples for 
reasons they did not fully comprehend. It would have taken a long process to 
fully articulate the idea. From a review of research on FHV sero-prevalence, it 
was noted that many countries have relied on sentinel surveillance of ANC 
attendees and these have been assumed to be fairly representative of the 
general population (Gwinn et al., 1991; UNAIDS/WHO, 1997; Jackson et al., 
1999; Zaba et al., 2000). More importantly the ANC attendees already 
provided blood samples as part of their routine care, making it easier to share 
these samples for research. 
Z4.2 Study Design 
The two major study designs were longitudinal and cross-sectional study. A longitudinal 
study investigates a process over time (such as a clinical trial, cohort study or case- 
control study) and they tended to be used to study effects of external factors on human 
subjects. A cross-sectional study was used to explore phenomena fixed in time and 
usually, to examine biological processes in laboratory surveys (Kirkwood and Steme, 
2003). A cross-sectional study resembles a case-control study except that the numbers of 
cases are not known in advance but are simply the prevalent cases at the time of the 
survey - termed point prevalence. 
One of the differences between a cohort study, a case control study, and a cross-sectional 
study is that in the latter, subjects are included without reference to either their exposure 
or their disease. 
A cross-sectional survey was deemed most appropriate for the study. This was based on 
the sensitivity of the theme that would not warrant selecting cases and control 
participants for ethical reasons and, mom importantly, the issues probed would not lend 
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themselves well to prolonged study. Furthermore, the displacement situation was fluid 
with Rehabilitation, Reintegration, and Integration Programmes being planned for rapid 
implementation. Also, the anonymity of the IHIIV status of the study population prior to 
the interviews and sample collection, reduced the possibility of information bias on the 
subject and at the same time, maximised participation without influence or coercion. 
A cross-sectional study is relatively inexpensive and it takes a short time to measure both 
the exposure and the disease outcome simultaneously for each subject This gives a 
snapshot of the population at that instant in time. Consequently, the results may suggest 
possible risk factors or factors for a disease, when an association is found. Cross- 
sectional studies are limited in establishing temporal relationship between exposure and 
outcome, but serial studies could be used to establish trends. Further study with cohort 
and case-control surveys could be employed to arrive at the etiologic relationship. 
2 4.3 Measures ofAssociation Effect 
This study utilised analytical cross-sectional design method, measuring both multiple 
exposures and their associated outcomes on a subject. 
The measures of association or relationship possible for this study were as follows: 
m Point Prevalence- This is a measure of the disease burden in the study population. 
Ibis is a ratio of the number of cases of the disease in a population, taken as a 
proportion of the total number of persons in that population. Thus, the measure 
can be thought of as the frequency of the disease in a population at a point in time. 
This measure is useful to public health planners, administrators of humanitarian 
organisations and agencies and other policy makers in their determination for 
programme planning and implementation as may be needed for pre and post war 
health programmes. 
Odds Ratio (OR) - The OR is a useful measure of association, measuring the 
exposure effect It is interpreted as for Relative Risks (RR) if the prevalence of 
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the outcome is very low. If the exposure is not related to the disease, the OR will 
equal 1. If the exposure is positively related to the disease, the OR will be greater 
than 1. An OR of less than 1, reflects a negative relationship. 
m Other measures of association are Prevalence Ratio and Prevalence Difference. 
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Chapter 3: METHODOLOGY 
3.1 Research Feasibilitv Survey - Pilot-I 
3. LI Research Site 
Freetown, the capital of Sierra Leone is located in the west of the country. The Western 
Area covers a land area of 2,009 square kilometres and although the smallest 
administrative area, it is estimated to hold 20% (1,267,000) of the total population (5.6 
millions) (CSO, 2001). The area consists of two main sub-divisions - Western Rural and 
Western Urban. The Western Rural division consists of four districts namely; Koya, 
Mountain and Peninsular, Waterloo, and York. The Western Urban represents the 
Freetown municipality, categorized into Eastern, Central, and Western sections. 
Map of Sierra Leone showing the Study Areas 
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FIGURE 3.1 Map of Sierra Leone Showing the Study Area 
42 
3. L2 Rationalefor Selecting Western Area 
The Western Area of Sierra Leone is congested and cosmopolitan with good 
representation of all ethnic groups in Sierra Leone. The 1985 census documented by the 
Central Statistics Office (CSO) reported the highest populated area in the country was the 
city and it's surrounding rural areas. This was further exacerbated by the 10-year civil 
unrest, which affected the population distribution. One of these effects was the mass 
internal displacement, mainly to city and urban towns. The impact of the war was felt to 
varying degrees according to the region and duration of hostile occupation. 
The health service suffered with other infrastructures during the unrest the war left the 
health sector with most of the health facilities destroyed. The population shift further 
burdened the health service, especially for vulnerable groups such as antenatal clinics 
attendees. Prior to the war, there were about 749 established antenatal centres country 
wide and less than 40% survived the damage. Only about 433 health centres, provided 
antenatal care nationwide after the emergency rehabilitation programme. 
It was reported that the Western Area provided the lowest level of health service in the 
country, with a ratio of approximately 32,500 persons per Primary Health Unit (PHU) 
(compared to national average of about 9,000). The secondary health care system was the 
best in the country with a bed: population ratio of 1: 1,500 and a doctor: patient ratio of 
1: 9,800 (National Recovery Strategy paper, Sierra Leone, 2001). Over 80% of Sierra 
Leone's doctors were thought to be practising in Freetown (over 130), and the nine 
functioning hospitals had over 830 beds between them. The private, mission and other 
Non-Govemmental Health Partners further enhanced the health system both for primary 
and secondary health care. They played a significant role as they contributed to about 
47% of health care provision in the western region 
In the Greater Freetown areas, there was massive destruction to administrative structures, 
equipment and ultimately the functionality of the District Council. Therefore, by using 
the Freetown and Greater Freetown area in this study, it was hoped to capture a fair 
representation of the Sierra Leonean population with the greatest impact of the war at this 
stage. 
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3. L3 Study Population 
The sensitivity and dynamism of the research theme could not allow for a prolonged 
survey time. The study population needed to be one that would reflect the aims and 
objectives of the study meaningfully. Also considered was how sustainable and practical 
it was to use a particular study group. 
Antenatal attendees that accessed formal health providers and those who attended non- 
formal traditional birth centres were envisaged to be in a position to provide the trend of 
the research measures in question that with justification, would allow generalisation to 
the wider population. Of the total 5.6 million population projected by the CSO for Sierra 
Leone, women of reproductive age bracket (1549 years) accounted for 24%, of which a 
significant proportion access (estimated 601/o) were in the Western Area (Maternal and 
Child Health Care (MCHQ Reportý MOHSL, 2001). 
The matemal mortality rate for Sierra Leone, estimated at 2,010 per 100,000 live births, 
was the highest recorded for Sub Saharan Africa, and indeed for the world. According to 
the World Bank, life expectancy at birth had risen only marginally from 35 years in 1982 
to 37 years in 1996. This was expected to have worsened as a result of the I-HV/AIDS 
epidemic, now threatening also Sierra Leone. 
Antenatal population was a defined group that already practised unsafe sex and had an 
active sexual life upon which many countries rely for sero-prevalence data. It had been 
reported that this group might be useful for monitoring the incidence of HIV in the 
general population and could be extrapolated to reflect a national trend (Zaba et al., 
2000). However there were controversial reports on the extent to which antenatal clinic 
(ANQ attendees' sero-prevalence could be generalised. A lower FRV prevalence in an 
ANC population compared to women in the general population was reported in Ugandan, 
Tanzanian, and Zambian studies (Kigadye, et al., 1993; Fylkenes et al., 1998; Zaba et al., 
2000) whereas the opposite was recorded in Ethiopia (Fontanet et al., 1998). In view of 
this, corrective methods of adjusting and addressing for known confounders and biases 
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had been put forward to reflect a more accurate general prevalence, using ANC data 
(Carpenter et al., 1997; Fontanet et al., 1998; Nicoll et al., 1998; Changalucha et al., 2002; 
Zaba et al., 2000; ) 
The routine ANC visit, as part of antenatal care made the group practical and highly 
suitable, especially for invasive procedures like collecting biological specimens such as 
venous blood required for prevalence studies. Routine specimen collection for anaemia 
and STI monitoring were easily shared in a biological study, thereby providing an 
opportunity to perform assays like the unlinked anonymous EEIV test and related STI 
tests. 
The war in Sierra Leone affected the entire population directly or indirectly. Therefore 
the antenatal population comprised of all sectors, with a fair representation of the 
different war-affected groups such as refugees and displaced, abductees, excombatant and 
war wounded women from the various socioeconomic levels (low, middle and high 
income bracket). 
Pilot Study Population 
The study utilised an antenatal population in the study area in a three phase system: 
Phase I- Pilot Survey I: Third trimester antenatal attendees (who had attended the 
clinic more than twice) to assess the research feasibility and develop a protocol 
for the biological survey. 
Phase 2- Pilot Survey II: Second and third trimester antenatal attendees (who had 
accessed antenatal care more than twice) and suckling mothers, to develop and 
validate the qualitative instruments for the research. 
a Phase3- Fieldwork: First-time antenatal attendees were used for the research. 
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3. L4 Pilot Survey I- Feasibility Study 
The aim of this pilot study was to assess the feasibility of this work and the different 
factors that might influence the way the survey was conducted and also to see if the goals 
set could be achieved. It would also allow the project methodology to be refined for the 
main study. 
GoA To assess the feasibility of the biological survey. 
Specific Objectives: 
m Develop protocol and Standard Operating Procedure (SOP) for the biological 
assay, 
n Identify and validate testing algorithm, 
w Establish baseline data for sample size calculation. 
3. L 4.1 Pilot Survey Centres - Three main centres were chosen. 
Centre 1: Military Hospital Wilberforce in the urban area conducted an antenatal clinic 
on two days per week (Mondays and Tuesdays) for the spouses of military personnel and 
a minority of civilian workers around the vicinity. This centre had the full complement of 
a referral hospital with an operating theatre, diagnostic laboratories, imaging unit, and a 
pharmacy, and also supported the other hospital units run by the Military. It had a full 
range of complete staff comprising of doctors, specialists, and adequate personnel to 
operate the antenatal service. The antenatal clinic was used by about 150 new cases per 
month, providing an emergency obstetric care level. The services provided here were 
free, therefore the centre attracted the local poor, whether they had a military spouse or 
not 
Centre IT Marie Stopes Society- A local Non Governmental Organization (NGO) with 
international affiliation - the Marie Stopes Society- provided antenatal care for its 
clientele. Marie Stopes Society Sierra Leone (MSSL) became operational in 1986 in 
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Freetown (I Collegiate Road). It was one of 36 partners worldwide who were collectively 
referred to as Marie Stopes International. 
The main goal of MSSL was to ensure the individual fundamental human right to have 
children by choice and not by chance. Their aim was to provide affordable high quality 
reproductive health care to lower income women and their families in Sierra Leone to 
reduce the maternal and infant mortality and morbidity associated with unwanted 
pregnancy and sexually transmitted infections. 
The services were run on a cost recovery only basis; therefore the cost of care was quite 
low. Although the main focus of the organization was to target family planning, antenatal 
care formed an extended arm. This attracted clientele for their objective of enhancing the 
family planning system. 
In the Western Area, MSSL provided antenatal services in two locations in the urban area 
of the capital. The east centre opened in 2003 at the start of the field work. This site was 
not as congested as the west branch. This was because there were other local or 
missionary NGOs in the area that also provided free antenatal care. The centre in the west 
was well established and catered for about 400 antenatal attendees per month. Two other 
centres also served the Northern and Southern Provinces in Sierra Leone, but only the site 
at Aberdeen Ferry Road provided hospital status with facilities for emergency obstetric 
care (operating theatres, laboratory, and pharmacy). 
An average of 5,000 clients visit the centre per month and about 10% (500) were 
estimated to seek antenatal care monthly at all the 4 centres. 
Centre HI: RAMSY Medical Laboratories Ltd, established in 1987 was a private 
medical and research diagnostic centre. The centre was utilised by patients from private 
practitioners, health insurance companies, agencies, and embassies' medical units. 
The centre was accessed by top private antenatal clinics that served the middle or upper 
socioeconomic class of Sierra Leone. The service offered a comprehensive antenatal 
package comprising of routine blood anaernia screening, immunological status screening 
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such as the TORCH assays and Voluntary Counselling and Testing (VCT) for HIV and 
STL The ANC service was run on a daily basis and result turn around time was 24-36 
hours unless additional tests were requested. The clientele were mostly educated with the 
highest proportion of them attaining tertiary level education and could afford private 
treatment. This centre, provided a service for about 100 first time ANC attendees per 
month. 
3. L 4.2 Ethical Process to Conduct this Study 
Permimon to Conduct the Surveyfor Pilot Survey 
A letter was written to the different heads of organisations or units, for the three main 
centres, explaining about the project, accompanied with the work schedule, and draft 
questionnaire. 
Permission was granted from all three centres; in October 2002; however there was 
concern from the military command, who requested that the results be made available to 
them on the completion of the survey. The Marie Stopes Society also requested the report 
that could be used as indicators for their programme planning. Each organization 
allocated a laboratory technician who also had phlebotomy experience for the collection 
of the samples. 
Permission to Conduct Main Study 
Phase 1: Request for permission to conduct the survey was forwarded to the National 
AIDS Secretariat (NAS). This is the National BIV/AIDS Policy regulatory body 
responsible for assessing, monitoring and evaluation of all I-HV programmes 
implemented in the Sierra Leone. The package forwarded included details of the study 
objectives, rationale, methodology, survey questionnaire and budget. 
Phase U: With permission granted (see Appendix 1), the permit was presented to the 
Western Area DMO, MOHSL. This was the direct office responsible for coordinating the 
activities of the entire health units in the district. The DMO then issued a second permit 
(see Appendix 2) granting access to the units in the area and this also fostered 
collaboration with the staff of the units. 
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Phase 111: These two permits were then presented to the medical personnel in charge 
(CHO, Head Sister) of each selected sites. A sensitization meeting was convened to 
explain the objectives of the study to all staff and a tentative timetable was set for the 
field work. 
Phase I V. - For the rural study sites, a traditional respect visit was paid to the community 
headman and headwoman "Mammy Queen" to further explain the survey and solicit 
community support. This phase was not necessary in urban site and private establishment 
Phase V. - At the start of the field work, a group counselling session was held for all first 
time antenatal attendees at each designated site. The talks involved HIV/AIIDS awareness 
sensitization on basic facts, mode of transmission and prevention. This session was 
highly participatory and interactive with questions and answers from participants and 
researchers to clear misconceptions and build rapport The study goals and methods were 
expanded in detail to allow the participants to decide whether to participate or not This 
group phase was not applicable to women who visited private ANC. 
Phase VI: Every participant in the study was given the opportunity to make decision 
whether to participate. The first question on the survey instrument was designed to seek 
informed consent from every participant in the study population. This further provided 
the participant with the option to accept or reject participation in private, elimination peer 
or group influence. 
Testing: The testing strategy was anonymous unlinked testing with coded questionnaire 
being matched with sample shared with the site laboratory for routine antenatal tests such 
as haernatology test (full blood count and blood grouping) and serology tests (syphilis 
and IHBV). Throughout the field work Antiretroviral Therapy Programme had not been 
established in Sierra Leone. Treatment for syphilis was already part of routine antennal 
care and vaccine for HBV programme was being tabled for inclusion in the expanded 
programme of immunisation by the MOHSL. 
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3.1.4.3 Planning and Training 
A meeting was held with the technicians to put the following in place: 
" Training and standardisation on specimen collection, 
" Mode of transportation and delivery of sample, 
" Administration of data collection form, 
s Time frame organisation. 
Data Collecfion Form 
A data collection form was adapted from previous sentinel surveys of antenatal 
surveillance and utilised for this phase. 
I Name of site: Site Nwmber 
1 Patient ID no. 
1 
2 Date 
M I 1 
01 2 
3 Age range 
4 Effinicity 
5 Residential area 
6 
Length of stay in area 
(if newly moved into area) 
7 Educational back-ground 
None=O 
Secondary=2 
Pilmary=] 
Tertiary=3 
8 Occupation 
9 
Manied=] 
Marital status Separaled=4 
Single=2 
Cohabilafion=5 
Divorced=3 
Widow=6 
10 Type of marriage 
Monoganjous=1 
Polygamous=2 
Length of pregnancy/ Trimester (1,2,3) 
12 Parity 
FIGURE 3.1.2: Data Collection Form 
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3.1.4.4 Organisation of Standard Operating Procedure 
Sample Collection 
Blood samples collected from consenting women for routine antenatal blood screening in 
the various antenatal clinics were divided into two aliquots- one for routine test by the 
centre and other stored for the research as follows: 
1. The blood specimen was allowed to clot, centrifuged and the serum stored in 2 
aliquots. 
2. Each aliquot pair was labelled with a unique patient number, matched with the 
data collection form followed by the centre code. 
3. Specimens were then packed with ice-packs and stored in the fridge at 8. C. 
4. Testing laboratories were then notified to prepare for receipt of the specimen. 
5. Specimens were then transported to the laboratory for testing. 
Sample Testing Procedure 
1. Samples were matched against the data collection form for patient identification 
and centre code. 
2. Samples were examined for visual contamination and the quality then logged. 
3. All samples from aliquot the first were analysed on the day of receipt and the 
second aliquot B stored at -20"C while awaiting the testing method evaluation and 
validation study. 
4. Sample results were collated and data double entered using computer information 
storage software (SPSS). 
3.1AS Survey Sample Collection, Safety Measures and Testing Procedure 
Technicians allocated by the centres were trained as interviewers to administer the 
questionnaire and collect blood samples as follows: 
1. Selecting the participants, seeking and obtaining consent by providing 
information on research objectives and group counselling. 
2. Complete the data collection form and obtain blood samples. 
3. Prepare and forward specimen to laboratory as per SOP. 
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Health and Safety Procedure 
Laboratory safety regulations and programmes are an integral part of all biological 
surveys. Universal safety precautions are adapted to become country specific according 
to the environment. All biological samples were assumed to be potentially infection risk 
to researchers and the outside environment. Therefore the following guidelines were used 
in this study: 
Personal health and safety- protective clothing (gloves and covered shoes, face 
mask and goggles when dealing with concentrated acid solutions); protective 
inoculation and medical examination (Hepatitis Vaccine, Tuberculosis and 
Typhoid); and high standard of personal hygiene (hand washing and disinfection) 
were complied to. 
* Following good laboratory practice code and working strictly according to the 
Standard Operating Procedure Manual developed was routine. 
* Decontamination of infectious materials- (autoclaving and disinfection of 
disposables and reusable labwares) were perfonned as a daily routine. 
e Disposals- decontaminated wastes (sharps, rapid kit wastes and other disposables) 
were incinerated. 
Testing Strategy 
The assay methodology utilised the WHONNAIDS recommendation for BIV and other 
STI screening tests. Prior to this study there were no concrete data available on the sero- 
prevalence of BIV, hepatitis B, syphilis, or genital herpes to provide a national baseline. 
A documented MV sero-prevalence of 0.09% from a study undertaken in 1997 was 
accepted as such (Chen et al., 1997). A laboratory based study for HBV reported an 
estimated baseline of 11% (Wurie et al., 1996) which correlated with data of other 
countries in the endemic region. There were no available serological data for syphilis and 
genital herpes, although syndromic incidences had been documented, but the figures were 
inconsistent. With HSV2, no serological studies had been attempted in the country. 
Given that this was a preliminary screen stage and that the expected prevalence of BTV 
(which is the key dependent variable) was less than 10%, Strategy I[ of the VMO 
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recommendation was utilised (WHO, 1998; UNAIDS/WHO, 2001). This strategy used 
two parallel rapid tests or one ELISA assay in the first testing step. Samples found 
positive for both rapids were considered positive and non-reactive were reported as 
negative. Discordant samples were retested and a tie breaker test included. All positive 
tests for both ELISA and rapid kits were testes with a second ELISA kit. 
HIVIesfing used parallel rapid immunoassay tests. This means, two assays of different 
principles, but with high sensitivity, were run simultaneously. Positive tests were further 
tested using another ELISA kit. 
Test Al: Capillus HIVIIHIV2 (Dinity, Ireland) was a rapid qualitative assay for the 
detection of antibodies to IHIIV type I and type 2. A latex aggregation complex formed on 
reaction of antibody-antigen was reported positive. Non-aggregation was deemed 
negative. 
Test A2: Determine (TJK) was an immunochromatic test with the sample migrating 
through a selenium colloid conjugated pad to an immobilised recombinant antigen. If 
antibodies were present in the serum sample, these would bind to the antigen forming a 
coloured line. Negative samples flowed through with no line formation. 
Samples were recorded as positive if reactions occurred for both Tests Al and A2. 
Repeated discordant samples were retested with a third tiebreaker test- Serodia 
(Fujeberio, Japan). This was a passive particle agglutination test to detect IHVI and 
IH[IV2 separately. The test was based on the principle that EIIVI and 2 sensitised particles 
are agglutinated by the presence of antibodies to IHEIVI and EEIV2 in the serum sample. 
All positive tests were confirmed with the Gold Standard an enzyme linked 
immunosorbent assay (ELISA) - Biblek (UK). This was a highly sensitive and specific 
assay for the detection of the MV antibody, using an antigen coated well. If positive, a 
colorimetric antigen-antibody reaction could be detected by a colour change catalysed by 
an enzyme. 
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Syphilis was tested using both rapid plasma reagin (RPR) (Spinreact, Spain) and 
Treponema pallidum- Passive Particle Agglutination assays (TPR4) (Fujerebio, Japan). 
The RPR utilised latex agglutination in an antigen-antibody reaction to give a non- 
specific reaction. TPPA used particle coated with purified pathogenic Treponema 
pallidum, these sensitised particles were agglutinated by the presence of the antibodies in 
the serum, thereby depicting a positive assay. 
Hepatitis B Virus was tested for by the presence of the viral surface antigen (HBsAg) in 
blood/serum using parallel testing with latex agglutination and immunochromatic strips 
(Spinreact, Spain; FID Supplies UK). Positivity for both tests was the appearance of an 
agglutination reaction and coloured line respectively. Discordant samples were repeat- 
tested first to eliminate technician error and retested with a third assay - IRBsAg 
Haernagglutination assay (Fujeberio, Japan), which use sensitised chicken erythrocytes. 
HSV2 was assayed with an ELISA kit (Worldwide Diagnostics). This utilised antigen 
coated wells to capture antibodies present in the sample. A positive sample would bind 
with the antigen to form a complex that reacted with a substrate in a colour change 
enzymatic reaction. The colour was read spectrophotometrically and the value of the 
optical density calculated. Values below the cut off were reported negative and those 
above were said to be positive. 
3. L 4.6 Pilot-]: Results 
Table: 3.1 Prevalence of STI Tested in Pilot-1 Survey 
STI Positive*/total % 95% CI 
MV I and IUV2 16/347 4.6 2.6-7.4 
HBV 41/347 11.8 8.6-15.6 
TPHA 8/347 23 1.04.4 
HSV2** - - - 
*AH positives as per serologicai algonuim 
**HSV2 assay did not give conclusive results. The test was done in duplicates but the results gave a wide 
variation. Only 50 samples from the MSW ran consistently of which 8 samples were positive. Al these 
samples have to be retested. 
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Table: 3.1.2 Distribution of STI per Antenatal Centre in Pilot-1 Survey 
CENTRE No of 1111vi HBsAg TPHA HSV2** 
Samples and 
(n) BIIV2 
MILITARY 128 8 is 3 
(6.3%) (11.7%) (2.3%) 
MARIE STOPES WEST 143 5 is 4 8/50** 
(3.5%) (10.5%) (2.8%) 
MARIE STOPES EAST 41 3 6 1 
(7.3%) (14.6%) (2.4%) 
RAMSYLABS 35 0 5 0 
(00A) (00/. ) 
TOTAL i 347 16 41 8 
- 
(4.6%) (2.3%) 
- -t-i. 6 vz resums were inconciusive 
3.1.4.7Analysis 
The aim of this pilot study was to assess the feasibility of the main study and to identify 
the different factors that could influence the way the survey was conducted and also to 
see if the goals set could be achieved. It would be used to inform the design of the main 
part of the project 
Over three weeks, 347 sera and accompanying data forms were collected from the 
different centres. The number of participants in the Military Hospital and Marie Stopes 
west clinic reflected the proportion of people that accessed the facility. The smaller 
number in Marie Stopes's east clinic was because the centre was new in the community 
and that it also competed with other centres that provided a similar service in the vicinity. 
The low participation in the private setting RAMSY Medical Laboratories was due to 
client reftisal, the main reasons given were that they did not have enough time and also 
they needed prior sensitisation. 
STI Prevalence in Pilot-] Survey (Table 33) 
4.6% were positive for HIVI and 2 was the first sero-prevalence pilot survey in the 
country using antenatal attendees. Studies carried out by CDC Atlanta, in 2002, reported 
a national prevalence of 0.9% (95% CI 0.4-1.3) for persons 12-49 years, with prevalence 
in the Western Area (Freetown) (2.1%, 95% CI 1.2-2.9) (Reinhard et al., 2002), higher 
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than the rural and provincial areas (0.7%; 95% CI 0.2-1.2). Also the voluntary 
counselling and testing, initiated as a follow-up to the sero-prevalence survey, reported 
3.0% and 4.4% for participants who accessed the service in the Southern and Eastern 
provinces respectively (Wurie et al., 2003). The discordance in the various survey 
prevalence reports justified the need for a more in-depth survey and also emphasises the 
essence of the pilot phase of the study, in order to establish a baseline and validate testing 
method. 
Of the 4.6% which were IRVI positive, 2.6% were aged 13-25,1.4% 26-35 and 0.6% 
36-45 years old. No IRV positive cases were seen in the private clinic generally used by 
the more affluent whereas the EW positivity was 7% in the Military Centre, compared to 
3.8% in the Marie Stopes Centres. Three tribal groups (Mende, Ternne, and-Limba)-were- - 
found to have particularly- high FRVI rates (17-20%), which was in direct proportion to 
their number in the study population. 11.8% of those tested were also sero-positive for 
Hepatitis B and 2.3% for syphilis, but no direct relationship between these and IffVI 
positive status was found (p> 0.05). 
The 11.8% prevalence obtained for HBV concurred with a previous survey, which gave a 
prevalence rate for BBV in rural and urban Freetown as 11.3% (Wurie et al., 1996). 
Sierra Leone was in the IHBV endemic zone and the general prevalence rate in this area 
was estimated to be between 6.4-25.3%, supporting the endemic status. The lower end of 
the range of 6.4% was reported for people in the middle to high socioeconomic status, 
and the upper range cut across the middle to low social and economic level (Wurie et al., 
2004). Of the 11.8% HBV in the pilot phase, the results showed a 12.2% rate for HBV in 
the private clinics compared to 36.6% and 51.2% for the Military and Marie Stopes 
centres respectively. The age range of 21-30 years show the highest rate (65%) compared 
to less then I I% for the other age groups. Marital status did not show any relationship to 
BBV infection: however, the rate for single women (17%) was higher than the rates for 
both married (12.1%) and cohabiting women (12.2%). Those in marital union were more 
likely to be IHBV positive in a monogamous (65.9%) relationship relative to those in a 
polygamous union (7.3%). In terms of movement, participants who were recently 
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displaced (<8 months; 40%) showed twice the prevalence rate, relative to those who had 
been in their residence for over 9 months (20%). Other parameters such as ethnicity, 
occupation and education level gave rates proportional to numerical predominance in the 
study population. 
Syphilis was tested for both an active state and its past immunological presence in the 
study population and a prevalence rate of 2.3% was obtained. The only available data at 
the time of the survey was that from the STI unit, Ministry of Health. For 19,659 patients 
recorded, a 4.9% prevalence of all stages of syphilis was detected by syndromic 
diagnosis. Of the 2.3% tested positive for syphilis, 62.5% and 37.5% were from the 
Marie Stopes and Military centres respectively, while none was from the private clinics. 
The prevalence rate in the 21-30 years age range was higher than the other groups and 
there was also a higher rate for the greater number of pregnancies. No syphilis positive 
was detected in the single status women. No fixed trend was observed for the other study 
parameters. 
The rate for genital herpes could not be reported at this stage, as there were significant 
variations in the result of duplicate runs which made the data unreliable. 
Demographic Parameters (Table 3.1.3) 
The age range was 13-48 years with a mean age of 26.7 (95% CI 26.1-27.4). All ethnic 
groups were represented in proportion to their national predominance. The majority 
(80%) of the participants resided permanently in the capital for over a year, and about 8% 
came from other regions for the first time, as a result of recent displacement The 
educational status spanned the different levels: the highest level of tertiary education 
(8%) was from those who accessed the private service, but most participants had post- 
secondary education. The occupational data reflected the national trend of women in the 
working sector. Housewives (35%) formed the largest group whilst professional women 
at top management or executive level in the high salary bracket were the least (5%). The 
majority of the participants were married (72%) in a monogamous union with less than 
three pregnancies. 
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Table: 3.1.3 Sociodemographic Characteristics of Participants in 
the Pilot-1 Survey 
Sociodemographic characteristics of participants (n=347) 
Factor Total Number (n=347) Percentage 
Age Group 
<20years 63 18 
21 - 30 years 197 57 31 - 49 years 87 25 
Educational Status 
None 98 28 
Primary 64 19 
Secondary 157 45 
Tertiary 27 8 
Marital Status 
Married 248 72 
Single 35 10 
Cohabiting 60 18 
Type of Marriage 
N/A 96 28 
Monogamy 210 61 
Polygamy 37 11 
Number of Pregnancies 
I-3 pregnancies 303 87 
4-6 pregnancies 35 10 
7-9 pregnancies 9 3 
Displaced Duration 
I-4 months 10 3 
5-8 months 8 2 
9- 12 months 10 3 
N/A 319 92 
Occupation 
Salary 52 15 
Salary high (Executive lcvcl) 12 5 
Business (Medium-high income) 96 28 
Housewife 123 35 
Student 30 9 
None 27 8 
Ethnicity 
Mende 71 21 
Temne 60 17 
Limba 59 17 
Fula 30 9 
Creole 24 7 
Other Ethnic 90 26 
Foreign National I1 3 
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3.2 Evaluation and Validation of the Assav Methodoloqv in the 
Biolo-qical Survev (HIV, HSV2. HBV. and Svohills 
3. ZI Introducfion 
Sierra Leone was a developing country still grappling with the technical requirements of 
laboratory testing and diagnosis. Most STIs (I-MV, syphilis and HSV2) had been 
diagnosed by their symptoms and syndromes because pathology laboratory manpower 
was scarce and infrastructure inadequate, thereby limiting sero-diagnosis possibilities. 
Therefore, as part of the field work in this study, it was necessary to validate practical and 
usable testing methodologies and comparing these to the 'gold standard' assays for their 
sensitivity and specificity. 
As a donor dependent country, Sierra Leone received a wide array of test kits for 
diagnosis of viral infections, provided by the various agencies/organisations supporting 
the health sector. For these kits to be of use, it was vital for these tests to be evaluated and 
validated to ensure their suitability. Thus, each test must be assessed for performance, 
testing characteristics, and complexity to ensure the quality of the test results. 
A wide range of serological tests for IIIV, HSV2, TPHA, and HBsAg were commercially 
available with varying assay characteristics and procedures. These tests were based on 
the detection of antibodies to the viral or microbial agents, which formed the basis for the 
presumption of the microbial presence of infection. Methodologies for these detections 
were based on either enzyme immunoassay (EIA) or simple/rapid immuno-diagnostic 
assay. The total testing time ranged from over 24 hours to under 10 minutes (Constantine 
et al., 1993). 
Enzyme Linked Immuno-Sorbent Assays (ELISAs) methodologies were considered 
sensitive and specific for research work, and had seen tremendous improvement over the 
years. 
EIA had progressed from low sensitivity 'First Generation' testing to highly sensitive 
'Fourth Generation' methods. The Fourth Generation tests had the ability to detect both 
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antibodies and antigen simultaneously. In the case of I-HV detection, the early detection 
of antibodies (IgM and IgG) by fourth generation tests shortens the window period of 
sero-conversion, making it highly sensitive for viral detection (Sibailly et al., 2000; CDC, 
2002). Studies had shown that using rapid testing algorithms resulted in a remarkable 
increase in the number of HEV-positive women identified as eligible to receive the short- 
course therapy that reduced mother-infant transmission of the virus (Dabis et al., 1999; 
Wiktor et al., 1999; Sibailly et al., 2002). However, the procedure designed to be used for 
a large number of specimens, required 2 to 4 hours to perform, and needs sophisticated, 
expensive equipment. This made the assays technologically suitable for advanced 
research laboratories, but inappropriate for use in the field in developing countries. Often 
in these settings, centralized batch testing by ELISA/EIA methods required 1-2 weeks 
(Groen et al., 1991; Kerchoven et al., 1991; Constantine et al., 1992; Tegbaru et al., 
1999) and the problems then arise with the storage of samples, due to irregular power 
supplies that made it difficult to maintain a stable storage temperature. 
Simple/rapid assays for viral and microbial antibody detection had been developed that 
did not require sophisticated equipment or refrigeration to perform, and yielded results 
after a few minutes for emergency needs (Spielberg et al., 1989; Stetler et al., 1997; 
Wilkinson et al., 1997). The procedures were usually straight forward and eliminated 
complex stages such as diluting or heat treating the serum samples. The time for test 
completion in most cases was less than 20 minutes, but some particle agglutination 
techniques could take up to 2 hours to allow precipitation by gravity. Thus the ease of test 
performance and limited time requirement were important issues to consider when 
selecting a testing procedure. Some rapid and simple test kits came with all that was 
needed to perform the tests in the package making them instrument-free assays. The 
testing principles were agglutination, immuno-filtration, and immuno-chromatographic 
assays with the appearance of a coloured dot or line, or an agglutination pattern 
indicating a positive result. In general, these rapid/simple tests were most suitable for use 
in settings that had limited facilities and process less than 100 samples per day 
(Wilkinson et al., 1997; CDC, 2002). Rapid IHIIV testing has recently been reported in 
other African countries and studies had shown this to be cost-effective in resource-poor 
settings (Farnharn et al., 1996). These simple, yet highly sensitive and specific tests can be 
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combined to yield algorithms with positive and negative predictive values approaching 
100%, which were appropriate for a viral assay. 
Confirmation of test results to ascertain infection had been by the use of a repeated 
combination of assay methods and Western Blots (WB). TheVVB confirmatory test was 
expensive and requires specialised laboratory facilities and trained personnel. A major 
constraint in this test was the output of indeterminate responses as a result of certain 
physiological conditions of the specimen collected (Healthlink Worldwide, 1999). 
Therefore, algorithms had been recommended to include a combination of a highly sensitive 
test as primary test and a highly specific test as secondary test This process had proved 
highly sensitive with reduced cost (Andersson et al., 1997; French et al., 1997; Ng, 1999) 
3. Z2 Radonale 
Some prior knowledge of the disease prevalence in a country was needed before deciding 
on the testing strategy. Low prevalence in a population would yield a low positive 
predictive value (PPV), the probability that a person with a positive test result was 
infected, casting doubts on the accuracy and reliability on the test result. In a research 
condition, the aim must be to achieve both a high PPV and negative predictive value 
(NPV), the probability that a person with a negative test result was not infected). Given 
the controversial low prevalence of 0.9% reported in 2002 and the 3.0 findings of the 
VCT for the same study, it became paramount to evaluate and validate all test kits in 
order to develop a research algorithm with an acceptable level of sensitivity and 
specificity. To further improve on the testing strategy, all positive results from the 
research were revalidated in duplicate, using evaluated test kits at the PIHLS. 
To that date, no serological algorithm for the testing of FEW and other STIs had been 
established for the country. Sierra Leone, like other resource limited countries, needed to 
develop an efficient sensitive and cost effective procedure that would give quality data. 
The two possible routes used were an easy rapid assay or a complex ELISA. 
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Although this research work had access to facilities for ELISA assays, it was noted in the 
assay that sample volume varied with collection site and time, especially in the Pilot-1 
survey. Intermittent low turn out along with an irregular power supply facilitated the need 
to develop a rapid testing procedure for instant screening when the quality of the sample 
was optimal. Therefore it was essential that rapid test kits and ELISA assays were 
evaluated and suitable testing procedures developed for use in this study. 
These procedures were further validated at the Sexually-Transmitted and Blood-bome 
Virus Laboratory, Public Health Laboratory Services (PHLS), Virus Reference Division, 
Central Public Health Laboratory, 61 Colindale Avenue, London, UK 
3.23 Objectives 
a To determine the validity (sensitivity and specificity) of the selected test kits 
against evaluated assays completed at the PIFILS. 
To recommend the appropriate procedures for I-HV, HSV2, TPHA, and BBsAg 
testing in Sierra Leone. 
Adapting the operational characteristics and assay methodology of the individual 
test kits in order to establish a 'Standard Operating Procedure' (SOP) for the 
study. 
3.2.4 Methodology 
3. Z4.1 Phase]: Selecdon of Test Kits 
The main criteria for the selection of test kits to be evaluated were the ability to detect the 
relevant antigen and their costs. Other factors considered were ease of obtaining the kits, 
performance procedure, and reagent characteristics such as stability and reconstitution. 
This took into consideration recommendations or evidence from similar studies and also 
based on evaluation reports from the PHLS. 
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All kits were tested against a panel consisting of samples shared by government and 
private antenatal clinics, as well as from the Pilot-I survey, in order to develop an 
evaluated and validated algorithm for the research assay. All samples apart from repeat 
testing of discordant results were assayed after only one freeze-thaw cycle. The repeat 
tested samples and samples for the validation assays were tested after not more that three 
freeze-thaw cycles. 
Assays were completed according to the manufacturer's procedures. Visual results for 
rapid assays were read independently by additional laboratory worker who recorded their 
scores separately. A consensus of a reactive sample by two or more scorers was 
considered positive, one reactive score was referred to as indeterminate and repeat tested 
throughout the testing panel. Non-reactive scores recorded by all three scorers were 
considered negative. 
Two ELISA tests were read per sample and the results given from the corrected 
absorbance value, with the calculated cut-off-value according to the kit insert. All 
readings were evaluated and validated against a Gold Standard which was a third ELISA 
assay recommended by the PIHLS. Sample results concurring with the Gold Standard 
served as the confirmatory results. 
3. Z4.2 HIV 
IRV infection results in a progressive fatal AIDS. The virus is a retrovirus that inva&s 
the helper T-cells (T4 cells), which co-ordinate a variety of immunological functions and 
thus any loss of its integrity will result in progressive destruction of the overall immune 
system components and function (Mera, 2001). 
Upon infection, the virus establishes itself in the host but reverts to a latent and dormant 
phase for a long period. This long incubation period is a characteristic of retroviruses 
including the ability to replicate using the genetic material of the host. Infected 
individuals have the virus present in most body fluids and transmission is via contact with 
cells and viruses in these body fluids. The major transmission mode is through sexual 
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intercourse, but also through blood or transplanted tissues or organs, mother to child 
during giving birth and by breast feeding. IHV has been identified in CSF and brain 
tissues and is believed to have been carried there by circulating monocytes (Fenner et al., 
1999; Mera, 2001). 
The virus exists in two variants- IRVI and IHV2, differing only by a glycoprotein as a 
result of rapid mutation of the gene that encodes for it. BE[V contains a structural core 
protein (p24) and envelope proteins (trans-membrane group gp4I and outer protein group 
gp120), together with the crucial Reverse Transcriptase that facilitates it replication in the 
host (Koblavi-Deme et al., 2001). 
The diagnosis of IRV infection is made on the evidence of I-HV antibodies in a blood 
sample rather than the virus itself I-HV test reactivity is based on the capacity to detect 
I-HVI (groups M and 0) and EIIV2, and also the IgG and IgN1 antibodies (Koblavi-Deme 
et al., 2001). 
Assay Principle 
Within a few weeks of infection, antibodies to the virus could be detected by a blood test 
(WHO, 1991,1999; Mera, 2001). The tests principle was based on the affinity of an 
antigen to bind to its corresponding antibody in vitro. The antigen-antibody complex was 
indicative of a reaction and detected by: 
Agglutination based IRVI and HIV2 proteins bound to polystyrene latex beads or 
sensitised red cells which captured antibodies to IUVI and or IHV2 in human 
whole blood, serum, and plasma. Aggregation as a result of antigen-antibody 
complex was considered as initially reactive. 
m Immuno-chromatography, using a solid-phase membrane/pad flow system. 
Antibodies present in a positive sample bonded to form a complex with coloured 
FIIIVI and FHV2-specific recombinant antigen-conjugate. The complex then 
migrated to the test region where it was immobilized by the BW specific 
recombinant antigens coated on the membrane, leading to formation of a coloured 
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line/dot which confinned a positive test result. Absence of this feature in the test 
region indicated lack of antigen-antibody complex and was reported as a negative 
test result (WHO, 1999). 
FIIV (1+2) ELISA utilised a detection system where micro-plate wells were 
coated with synthetic peptides and a recombinant antigen corresponding to a 
highly antigenic segment of FHVI/HIV2 envelope and core proteins. Antibodies 
specific for IRVI and IHV2 present in the specimen would bind to these. This 
was followed by an enzymatic substrate reaction resulting in a colour change. The 
intensity of colour developed was read spectrophotometrically at 450 mn and was 
proportional to the amount of antibodies present in the specimen. 
In this study, one agglutination-(Capillus HIVIIHIV2 Trinity Biotech, Ireland), two 
lateral flow immunochromatographic assays-(Determine HIV112 Abbott, RSA, and 
Visitect HIV112 Omega Diagnostics, Scotland, UK) and a reverse passive 
haernagglutination test-(Serodia HIV112 Fujefibio, Japan) were used. 
Two kits were utilised in the ELISA evaluation-(Anti IHIIVI/2 Worldwide Diagnostics, 
USA and Biblec Laboratories, UK). The Gold Standard assay used for validation was a 
fourth generation test- (Murex HIVIglAb Combination) at the Public Health Laboratory, 
Virus Reference Division, Colindale, UK. 
Sample Panel 
Study panel - Sensitivity Study used 63 positive samples made up of four members of the 
People Living with HIV/AIDS (PLWHA) organisation, 7 weekly positive samples and 52 
reactive samples from anonymous voluntary testing centres and various diagnostic 
laboratories (private and governmental). For the Specificity Study 82 negative samples 
from various diagnostic laboratories and the pilot survey samples were used to assess the 
specificity of the kits. All samples were assayed in duplicates; false negative sets and 
discordant result per pair were saved for repeat testing. 
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Results 
Table: 3.2.1 - RIV Sensitivity Evaluation 
EEIV ASSAY SAMPLE 
TESTED 
Sample 
Reactive 
Initially 
Repeat 
Tested 
Reactive 
% 
Sensitivity 
Rank 
Serodia 63 63 100 1 
ELISA - Biotec 63 63 100 1 
ELISA- Worldwide 63 62 1 100 2 
Visitect 63 59 3 98.4 3 
Capillus 63 55 7 98A 4 
Determine 63 54 7 96.8 5 
Validation - Murex 
(Gold Stangard) 
_ 
55 52 
I 
3 
I 
100 
I 
Table: 3.2.2 - MV Specificity Evaluation 
JHV ASSAY SAWLE 
TESTED 
Sample 
Reactive 
Initially 
Repeat 
Tested 
Reactive 
% 
Specificity 
Rank 
Visitect 82 0 100 1 
ELISA- Worldwide 82 0 100 1 
ELISA - Biotec 82 1 1 98.7 2 
Capillus 82 2 100 2 
Serodia 82 2 1 98.7 3 
Determine 82 1 21 21 97.6 4 
Validation - Murex 
(Gold Stan 4ýý. 
72 I I 
- 
SensifivilY 
Of the six assays, two (Simple assay-Serodia and Biotec ELISA) achieved 100% 
sensitivity on initial reactions; 100% for Worldwide ELISA after retesting of an 
indeterminate sample; amongst the rapid assays, two (Capillus and Visitect) obtained 
98.4% and one (Determine) was 96.8% after repeat testing. The assays were ranked 
according to level of overall sensitivity achieved. The most sensitive assay had the 
highest percentage of sensitivity on initial testing and ranked 1. Only 55 samples were 
available for validation study and this initially gave three indeterminate results. The three 
samples were from the weak positive samples batch and were positive on retesting. Also, 
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these were the samples that remained negative for the rapid assays and only positive for 
the Serodia simple assay. 
Specificity 
In the panel for specificity assessment, only two assays (Visitect, Worldwide ELISA) 
achieved an initial 100% specificity. The final specificity ranged between 97.6-100%. 
The rapid Determine kit recorded two false positives, ranking it the lowest of all the kits. 
Of the 72 samples available for validation, one sample was in the grey area and thus 
reported as indeterminate, but duplicate retesting indicated clear negative. The first ten 
samples were discarded due to poor washing technique set up in the trial run. 
Algorithm 
Apart from the Delennine rapid kits that scored least in both sensitivity and specificity, 
all other kits displayed validity ranging from 98%-100%. Therefore, it was concluded 
that any combination of assays run in a parallel or serialised testing strategy would prove 
suitable for screening, surveillance and diagnosis of HIV infection. For research 
purposes, ELISA methods were considered most appropriate for testing a large number of 
samples given its higher sensitivity and specificity. The recommended algorithm for the 
research was the YMO strategy II serialised testing, which used Biotec ELISA as the 
initial testing (Healthlink Worldwide, 1999, CDC, 2002). This was because this test 
proved to be of higher sensitivity and therefore would be able to provide the maximum 
detection of antibody-positive specimen than the other kits. The Worldwide ELISA assay 
was recommended as the supplementary test used to confirm whether all specimens 
found reactive by the initial kits contained the antibodies tested for, because of the kit's 
100% specificity. The accuracy of the assay method was further validated with retesting 
of all positives with the Murex antigen/antibody fourth generation ELISA assay (Gold 
Standard) at the PBLS Colindale UK. Only samples that remained positive for all three 
steps were deemed positive. Samples found negative with the initial tests were reported 
negative and 10% of all negatives were also validated. With the selected testing algorithm 
a standard operating procedure was developed to include manufacturer directions and 
other laboratory complimentary steps to suit the testing environment. 
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Despite the ease of performance and limited infrastructure or expertise needed for rapid 
or simple assays it was not suitable for research and a large number of samples. One 
limitation of the use of a rapid assay in poor countries was the cost Reports had shown 
that the cost for rapid parallel testing was 2.5-fold higher than ELISA-based algorithms 
(Koblavi-Deme et al., 2001). However, if rapid/simple testing were to be used, the 
parallel testing strategy, utilising two assays with different principle simultaneously was 
recommended (Healthlink Worldwide, 1999; WHO, 1999; CDC, 2002). The choice of 
parallel testing instead of serialised testing (one sensitive test as primary test followed by 
a supplementary test to confirm positive result) was to reduce the possibility of 
misdiagnosis of an early stage infected sero-conversion possible in the latter. With a 
parallel testing strategy the chance of detecting sero-conversion was increased (Koblavi- 
Deme et al., 2001). Therefore, any combination of Scrodia, Capillus and Visitect could be 
used for the screening test. It should be noted that although Serodia provided the highest 
sensitivity (100%) of the three, this was not a rapid assay. The technique takes about 2 
hours to complete and had the highest reader variability than the others. The best ranking 
for supplementary tests (high specificity) or tie-breaker test to categorise the discordant 
specimens, were the Visilect and Capillus assays. 
The results recorded included indeterminates in the initial testing for both rapid and 
ELISA methods. These were repeat tested in duplicates and concordant samples added to 
the test batch. Samples that remained indeterminate were eliminated from the panel. The 
research testing algorithm derived from the pilot survey for use in this research was 
shown in Figure 3.2.1 for the ELISA assays and Figure 3.2.2 is for the rapid assays 
procedures were to be used. 
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ELISA-1 
Biotek (Worldwide) 
TEST NEGATIVE II TEST POSITIVE 
10% Validated with ELISA 2 
Gold Standard at PHLS BIOTEC 
Confirmed with Gold 
FIGURE 3.2.1 HIV ELISA ALGORITHM 
RAPID TEST PANEL 
SERO VISITECT CA PILLUS DETERMINE 
Sen-1 % Sen-98.4% Sen-98.4% Sen-96.8% 
Spec- 9 . 7% Spec 100% Spec -100% Spec-97.6% 
EVALUATED AND VAUDATED 
VATH 
ELISA ALGORITHM 
FIGURE 3.2.2 HIV RAPID TEST ALGORITHM 
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3.24.3 Syphilis 
Syphilis is a complex disease which is normally sexually transmitted. The responsible 
organism Treponema pallidum (T pallidum), is a human obligate parasite and difficult to 
cultivate on conventional laboratory culture medium or in tissue culture (Baker-Zander, 
1985; Medicines and Healthcare Products Regulatory Agency (NIHRA), 2004). An 
infection is normally diagnosed by detecting antibodies specific to T pallidum in 
patient's serum or CSF. Antibodies can usually be detected by the time clinical symptoms 
appear (Constantine et al., 1993; CDC, 2002) 
Syphilis can be divided into three infectious disease stages (Primary, secondary, and early 
latent), and two non-infectious disease stages (late latent and tertiary). During infection, a 
broad immune response is produced that consists of anti-treponemal (anfi-T-pallidum) 
and non-specific (cardiolipin) antibodies. During primary syphilis, anti-T-pallidum IgM 
may be detected within approximately two weeks post infection, and IgG after about 
fours weeks post infection (Luger, 1988) 
The antibody levels could remain detectable long after the infection has been successfidly 
treated. Non-specific antibodies and anti-treponemal IgM decline after successful 
treatment of early syphilis, however anti-treponemal IgG antibody can persist for longer 
(Luger, 1998). Concurrent infection with EIIV may alter the serological response to T 
pallidum infection by delaying or enhancing the response, although there is generally no 
effect (YOung, 1992) 
Assay PrinciPle 
An infected person with T. pallidum produced two types of antibody responses: (i) The 
first was a non-specific antibody that reacted with cardiolipin antigen in a non-specific 
syphilis test. Cardiolipins are compounds that are thought to be released from tissues 
damaged by TP (T. pallidum) infections. This compound referred to as reagin stimulates 
the production of anti-cardiolipin antibody which can be detected in the serum of 
patients. (ii) The second immune response was the production of specific TP antibody 
that reacts with treponemal antigen in specific syphilis tests. 
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All samples for syphilis assay were tested for non-specific reaction using the Rapid 
Plasma Reagin (RPR) to produce agglutination of antigen-antibody bonding, which was 
read macroscopically 
In a specific syphilis assay, the T pallidum haemagglutination assay (TPHA) and the T 
pallidum particle agglutination assay (TPPA) were serological tests that detected specific 
treponemal antibody. Treponemal antigens were attached to red blood cells (TPHA) or to 
gelatine particles (TPPA) which agglutinate in the presence of specific antibodies in 
serum or plasina. The agglutination patterns could be interpreted by eye or by using a 
microplate reader. All the kits had a similar procedure. 
Test Panel 
For non-specific testing RPR assay (Spinreact, Spain) was used for all samples followed 
by specific testing. Two TP haemagglutination assay (HD Supplies, UK; Spinreact, 
Spain) and one TP passive particle agglutination test (Serodia, Fujeribio Inc) were 
evaluated and validated against TP ELISA (Gold Standard) - 480 (Newmarket 
Laboratories Ltd, UK) at the Public Health Laboratory, Virus Reference Division, 
Colindale, UK. 
Sample Panel 
Twenty known positive samples from three antenatal centres and 50 negative samples 
from two antenatal centres were used for the sensitivity and specificity studies 
respectively. 
Results 
All samples were first tested for non-specific antibody to syphilis by RPR assay and these 
were all negative indicating either the absence of active disease or in occasional rare 
cases the late stages of the disease. 
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Table: 3.2.3 - T. palfidum Sensitivity Evaluation 
TPHA ASSAY SAWLE Sample Repeat % Rank 
TESTED Reactive Tested Sensitivity 
Initially Reactive 
Serodia (Fujeribio, Japan) 20 20 100 1 
Spinreact (Girona, Spain) 120 20 100 1 
HD Supplies (Bucks, 20 19 1 100 2 
UK) 
Validation -Syphilis EIA 20 20 100 
480 (Newmarket 
Laboratories, UK) 
Table: 3.2.4 - T. pallidum Specificity Evaluation 
TPHAASSAY SAWLE Sample Repeat % Rank 
TESTED Reactive Tested Specificity 
Initially Reactive 
Serodia (Fujeribio, Japan) 50 1 0 100 1 
Spinreact (Girona, Spain) 50 2 0 100 1 
HD Supplies (Bucks, 50 3 1 98 2 
Validation -Syphilis EIA 50 50 0 100 
480 (Newmarket 
Laboratories, UK) 
SensidvitY 
All three rapid/simple assays used scored 100% on final testing putting all on equal rank. 
The simple assay (Serodia) took 2 hours to complete but the reader variation was 0% 
compared to the rapid latex agglutination (HD Supplies), which gave a discordant report 
from readers initially, but on re-testing, all three laboratory staff independently recorded 
reactivity. The sample panel was further validated at the PLHS and all gave a positive 
result. Any of the two rapid assays (Serodia and Spinreact) which ranked I were suitable 
for using in the research. 
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Specificity 
The final specificity of the test kits ranged ftom 98%-100%. The simple assay recorded 
an indeterminate result initially due to test procedure error (omission Of diluents). This 
was corrected and on retesting the sample was negative. The rapid assay from HD 
Supplies UK gave a reactive result on one sample despite giving non reactive results with 
the other tests and the validation assay. 
TPPA 
171'h' TEST lArDETERMINA TE TEST POSITIVE 
I Mo FORWARDFD FOR 
IIII 
SPINREACT LATEX TEST 
TEST NEGATIVE I TEST POSITIVE 
CONFIRM AND VALIDATE 
FIGURE 3.2.3 Syphilis Research Algorithm 
Algorithm 
All assay methods gave appreciable sensitivity and specIficIty for testing for syphilis. The 
HD supplies kit ranked lowest in both study panel and showed a greater degree of reader 
vanability than the other kits. From the study the Serodia TPPA was recommended as the 
initial assay and the rapid Spinreact assay as the supplementary assay. All positives were 
retested with the ELISA assay (Gold Standard) to confirm the result. The research 
algorithm for the syphilis assay is shown in Figure 3.2.3 
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3.2 4.4 Hepatitis B- Viral Hepatitis 
Hepatitis B (HBV) causes the most serious form of viral hepatitis. Persistence of the virus 
in chronic carriers can lead years later to the development of liver cirrhosis and liver 
cancer. The virus causes 60-80% of all primary liver cancer and is a major cause of 
cancer death in East and Southeast Asia, the Pacific Basin and Sub-Saharan Africa 
(Cheesbrough, 2000). 
High HBV carrier rates are found in Sub-Saharan Africa, Southeast Asia, China, Pacific 
islands, and the Amazon basin (Tibbs et al., 1997). WHO estimates that worldwide, there 
are 350 million chronic carriers. HBV is spread by blood, body fluids, and close personal 
contact. In developing countries the main routes of transmission are mother-to-child 
usually during birth or soon after, sexual intercourse and exchange/sharing of 
contaminated needles. 
During the course of infection with BBV, an array of antigens and antibodies are 
produced in serum and other biological fluids. Hepatitis B surface antigen (HBsAg) is 
one of the first serum markers to appear and can be detected 2-8 weeks before 
biochemical evidence of liver dysfunction or the onset ofjaundice (Cheesbrough, 2000). 
it persists, usually for several weeks. The presence of HBsAg can be detected within a 
few months of exposure, with or without illness. In a small number of patients the 
persistence of the virus can establish antigenaernia and chronic I-IBV carriage. 
The antigenic reactivity of HBsAg is associated with the outer coat of the 42 nm diameter 
virion (Dane particle) which carries hepatitis B core antigen (HBcAg), hepatitis B surface 
antigen (HBsAg), and viral DNA, and is infective. During infection, Dane particles are 
released into the bloodstream together with small spherical and rod-like particles of 
envelope origin. The spherical and rod-like particles carry HBsAg and are non-infective. 
Hepatitis B envelope antigen (HBeAg) is part of the core protein of Dane particles and its 
presence in the blood is associated with infectivity. It is secreted from infected liver cells 
during the acute stage of the disease and in some carriers, when there is active virus 
replication (Fenner, 1994; NURZA, 1998). 
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Assay Principle 
The rapid latex assay principle was based on suspension of polystyrene latex particles 
coated with monoclonal antibodies to IHBsAg. When IFIBsAg was present in the sample, 
the latex suspension changes and a specific agglutination becomes evident 
Reverse passive haemagglutination (R-PHA) is a simple assay with a2 hour turn around 
time using fixed chicken erythrocytes sensitized with purified antibody derived from 
guinea pigs immunized to HBsAg (IgG). When diluted positive samples were mixed with 
sensitized erythrocytes, binding of antibody to the sensitizing antigen causes 
agglutination of the cell. The cells form a characteristic pattern in the bottom of the 
microtitration plate well. In the absence of antibody, they form a compact button in the 
well. 
The ELISA was used for confirmation and validation. The tests were based on an antigen- 
antibody reaction using a modified sandwich immunoassay. These assays utilise BBV 
antibodies bound to a solid phase to interact with iHBV antigen from the blood sample and 
then a second labelled antibody is added to form the complex indicative of a positive 
reaction. The intensity of the generated colour is proportional to the amount of antigen in the 
specimen. 
Test Panel 
one rapid assay (Spinreact, Girona, Spain), one simple assay (S OD -HBs Fuje bio, ER IA ri 
Japan) and one ELISA (Worldivide Diagnostic, USA) were used as primary screening and 
these were evaluated and validated against a second ELISA (Gold Standard) (Equipar M, 
Sarrano, Spain), at the PIHLS. 
Sampk Panel 
Fiftytwo positive samples and 90 negative samples from various laboratories supporting 
antenatal clinics in the Western Area and Bo districts in the Southem region and also 
samples from the pilot survey samples formed the panel. 
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Results 
Table: 3.2.5 - HBV Sensitivity Evaluation 
IUBsAg ASSAY SAMPLE Sample Repeat % Rank 
TESTED Reactive Tested Sensitivity 
]Initially Reactive 
WorldvAde Diagnostics, USA 52 52 100 1 
Serodia (F eribio, Japan) 52 51 1 1100 z 
52 50 1 98 1 3 
Validation: Equipar EIA 52 52 100 
(Sarrano, Spain) 
(Gold Standard) 
Table: 3.2.6 - HBV Specificity Evaluation 
HBsAg ASSAY SAMPLE Sample Repeat % Rank 
TESTED Reactive Tested Specificity 
Initially Reactive 
Serodia (Fujeribio, Japan) 59 1 100 1 
59 2 100 - 2 
Worldwide diagnostics 59 2 100 2 
SA) 
-I I r f Validation: Equ ipar EIA 59 0 100 
(Sarrano, Spain) 
Sensifivity 
The assay sensitivity for all kits used ranged from 98-100% making all suitable for 
detecting the antigen in the sample. Both rapid and simple assays required a repeat assay 
to achieve its final sensitivity. The ELISA assay proved to have the highest sensitivity 
and thus ranked I and was therefore recommended as the initial assay. All samples were 
fiwffier confirmed with the validation assay. 
Specificity 
All assays achieved a final 100% specificity after retesting. 
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Algorithm 
The assay validity (sensitivity and specificity) ranged from 98-100% and therefore any 
combination of assay would be suitable for detecting the presence or absence of the 
disease. The ELISA test ranked I in the sensitivity study making it the most suitable for 
the initial screening and all positives were further confirmed with the Serodia Particle 
Agglutination assay that also scored the highest in the specific study. All positive and 
10% of the negative results were retested with a second ELISA (Gold Standard) at the 
PHLS. The algorithm below was used in the study. 
WORLDWIDE 
ELISA 
r 
TF: 5T Afl,, GA Tlý'h T&UINDETERAffNA TESTPOSITIVE 
100/6 FOR WA RD FOR VA lJDA TIOV 
SERODIA E HBsAg 
TEST NEGATIVE F TEST POSITIVE 
CONFIRM AND VALIDATE 
LI 
EIA EQUIPAR 
(CroldStandard) 
FIGURE 3.2.4 Hepatitis B Virus Research Algorithm 
3.2 4.5 Herpev Simplex Virm (HS V2) 
Herpes simplex virus (HSV) is a common pathogen found in humans, which could 
manifest in various diseases. This HSV particle is a linear double stranded molecule, 
which comprises of 4 concentric layers (an inner core, surrounded by an icosahedral 
capsid, an amorphous tegument all surrounded by an envelop protein) (Fenner, 1999; 
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Mera, 2001). HSV belongs to the alpha-herpesvirinae, which are characterized by their 
rapid growth rate followed by lysing infected cells and the ability to establish latent 
infections in sensory nerve ganglia. Unlike other DNA viruses, such as parvoviruses 
which stimulate the cellular DNA synthetic machinery, HSV themselves encode most of 
the enzymes needed for their replication. These vital facilities make it possible for their 
replication in resting cells such as neurons, which throughout most of the life of the host 
never make DNA and also do not divide (Fenner, 1999). 
HSV has been characterized into two distinct serotypes HSVI and HSV2. HSVI is 
associated with recurrent attacks of labial herpes whereas HSV2 is primarily linked to 
genital herpes. 99% of recurrent genital herpes is due to HSV2 infection (VMOALSHTK 
2001). Thus, the latter is seen as a sexually transmitted disease affecting mainly sexually 
active young adults. Studies in the US have shown that most young adults reporting 
genital ulcers have confirmed genital herpes. 
Laboratory diagnosis and confirmation is not always necessary in cases of clinical 
presentation of recurrent herpes labialis, as they are typical and easily diagnosed (Fenner, 
1999). When required however, viral isolation by cell culture is the method of choice 
provided that samples are taken at an early stage of the disease and transported to the 
point of testing in controlled conditions (such as appropriate transport medium, 
temperature, and no transfer delay). The diagnosis can then be confirmed by 
immunoflourescence staining. 
However, speed is of the essence if the patient is to benefit from early commencement of 
antiviral treatment. This is negated by the length of culturing time and other procedural 
complexities associated with cell culture and accompanying immunoflourescence 
staining. 
Currently the most reliable rapid assay is to identify HSV antigen in cells scrapped from 
lesions of the genital tract by light microscopy using immunoflourescence or 
immunoperoxidase staining. Other detection methods include PCR, for detection of HSV 
DNA. EIA and RIA are used to demonstrate anti- HSV IgM in CSF and serum. However, 
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these techniques, though sensitive and accurate, require not only specialized trained staff, 
but also a specialized laboratory structure and system. Therefore, although appropriate 
for diagnosis, it is not cost effective for epidemiological study. Serological assay for 
HSV2 is the method of choice for epidemiological research. 
Most HSV antibody assay react with both serotypes (HSVI and HSV2) and this cross- 
reactivity makes it difficult to differentiate between them. To overcome this, assay 
procedures have utilized HSV2 type-specific envelope glycoprotein at different loci on 
the virus. (VMO/UNAIDS, 2001). 
Assay Principle 
The principles of analysis for HSV2 were based on direct and indirect ELISA protocols. 
Since a majority of adults were expected to had antibodies to HSVI, the focus in the 
selection of the kits was to look for an assay that could eliminate the cross reactivity 
between HSVI and HSV2. 
Significant progress had been made with the use of purified recombinant HSV2 type 
specific (IgG2) antigen that has been modified to eliminate reactivity arising from type I 
infections, whilst retaining the natural antigenic characteristics of HSV2. The antigens 
were immobilized in microtitre wells and captured reactive HSV2 antibodies present in 
the added serum. The resulting antibody-antigen complex was further reacted with 
another anti HSV2 enzyme conjugate, which then reacted with the substrate to produce a 
colour change. The intensity of the resulting colour was proportional to the HSV2 IgG 
present in the serum sample. 
Assay Panel 
Contacts were made with research institutions and centres (Medical Research Centre, The 
Gambia; and The Institute of Tropical Medicine in Antwerp, Belgium) that had worked 
extensively in HSV2 research in Africa. The groups assayed for HSV2 with the Gull test 
NIRL, Kalon Biological, and Focus all of whose testing principles were ELISA-based. At 
the time of the research, the Gull test had been discontinued due to production problems. 
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The NIRL kit was not recommended for African serum because of low specificity. There 
were no rapid assays available for HSV2 analysis. 
One indirect (Kalon Biological, UK) and two direct ELISA (F IOCUS Herpes-Select, USA 
and Worldwide Diagnostics, USA) were investigated. These kits were intended for 
qualitative detection of the presence or absence of IgG antibodies to HSV2 in human 
sera. The test was deemed suitable for testing sexually active adults or expectant mothers 
for aiding the presumptive diagnosis of HSV2 infection. 
The validation assay used as the Gold Standard utilized the highly sensitive and specific 
HSV2 monoclonal antibody AP-1, designed and prepared by PHLS. The assay procedure 
involved the production and evaluation of the soluble HSV2 antigen for use in HSV2 IgG 
type-specific blocking ELISA. This was an in-house test involving reagent preparation of 
an antigen coated plate and final ELISA of the sample. The whole process took about 5 
hours per assay batch. 
Sample Panel 
A collection of 60 random samples from the pilot-1 survey and 3 antenatal sites were 
used. This being the first ever testing of HSV2, the serostatus of these samples were 
unknown and therefore could not be selected for sensitivity or specificity study 
separately. Instead references and recommendations were drawn from previous studies of 
HSV2 in Mrican sera. The kits used in those studies were selected for this exercise. Thus 
the objective of this part of the study differed from the other evaluation studies above 
(HiV, 1HBV, and syphilis). In this case the purpose of the study was to fiLmiliarise with 
the assay procedures of the kits and to choose the one most appropriate for the research 
environment 
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Results 
TABLE: 3.2.7 HSV2 Assay Kits Evaluation 
HSV2 ASSAY Sampl Sample Equivoca Sample Rank 
e Reactive I Non-Reactive 
Tested 
HSV2 IgG (Kalon 50 41 1 8 1 
Biological, UK) 
HerpeSelect 2 IgG (Focus, 50 46 - 4 2 
USA) I I 
Validation: Titration of 55 44 2 9 
HSV2 against Monoclonal 
antibody AP-1 
Validation: Titration of 56 55 1 
HSVI against Monoclonal 
antibody AP-1 
HSV2 Worldwi e US 60* - 
* Test results were unusable. I lie reagents Were Unstable, and gave inconsistent readings 
The varying sample number was due to insufficient sample volume for duplicate testing. 
The Worl&vide ELISA assay gave inconsistent results for most the samples. Only four 
gave reproducible results, while the other 56 did not react. The absorbance reading of the 
positive control supplied in the kit was well below the expected value, thereby rendering 
the test kit invalid. The kit was therefore eliminated from the test panel. 
Of the negative samples (non-reactive) four samples (sample number: 4,7,37 and 43) 
were concordantly negative for all three assays (Kalon, Focus, and validation monoclonal 
EIA). Two samples (sample numbers: 25 and 40) recorded positive for the both assays, 
but gave an equivocal result with the validation assay. However, repeat testing was not 
possible because of low the sample volume. Four discordant results (sample numbers: 44, 
47,50 and 53) showed positive for the Focus kit and negative for the Kalon kit, but the 
validation assay also reported negative. One sample (sample number: 33), which was 
equivocal for the Kalon kit, was positive for both the Focus and the validation assay. The 
validation assay was also used to test for HSVI, which showed 99% (55/56) reactivity, 
supporting the expected high prevalence in adult population. 
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Sensidvity 
Despite the small sample size, the results indicated a potential high HSV2 sero- 
prevalence in the population. Using the validation assay as the gold standard the Kalon 
kits provided a better correlation and less false positives than the Focus kit. This showed 
that the Focus kit was of a higher sensitivity and therefore could be the recommended 
initial test. However, the turn around time for the Focus kit was (105 minutes) 15 minutes 
longer than the Kalon kit, which took about 90 minutes. Although, much significance 
cannot be placed on the time difference, the Focus kit had an additional serum dilution 
stage and this could increase procedural or technical errors for a large sample volume, as 
in the case of an epidemiological research. 
Specificity 
Unfortunately because of the high reactivity, this sample panel cannot be used to provide 
analysis for specificity, 
ELISA 
KALON BIOLOGICAL 
TEST NEGATIVE TEST POSITIVE 
30% FORWARDED FOR 
VALIDATION 
Validation: Titration of 
HSV2 against Monoclonal 
antibody AP- I 
(Gold Standard) 
FIGURE 3.2.5 HSV2 Research Algorithm 
The biological assays were performed according to the developedalgorithim in Figure 
3.2.1-3.2.5 
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Algorithm 
The high sensitivity displayed by the Focus kit also gave a low specificity against the 
validation assay. This was similar to the rather low specificity (about 70%) obtained in 
the Antwerp HSV2 kit assessment report. In that study 12 commercially available tests 
kit were assessed and it was found that the best test in term of sensitivity and specificity 
for African sera was the Kalon test. The report recorded a sensitivity of 92% and a 
specificity of 98%. The MRL or Focus approved by FDA appeared to had a rather low 
specificity (about 70%) on sera from Africa. 
Taking cognisance of the above report and the outcome of this study phase, the above 
algorithm (Figure 3.2.5) was used in the study. 
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3.3 Pilot Phase 2- Developing a Qualitative Survey Instrument 
3.3.1 Introduction 
This phase sought to describe and at the same time make analysis of the psychological 
and social aspects of the research hypothesis from the point of view of the study 
population. The rationale was to arrive at the appropriate tools that would capture and 
consequently provide answers to the research questions. This involved linking of the 
blood samples collected in the biological survey to the experiences of the study 
population during the 10 year civil war and focusing on the potential risk factors that 
could influence the IRV infection trend. 
Countries in Sub-Saharan Africa that had undergone civil conflicts had not been in a 
position to include war-related factors (such as forced migration, sexual violence, 
disruption of social network, exposure to blood or blood product) in their IHIV 
surveillance system (Salama et al., 2001). Amidst competing priorities in post-conflict 
areas, MV prevention was not considered as a primary issue to be included in the 
rehabilitation and re-integration programmes. I-HV has been dealt with in isolation, 
translating the familiar prevention package that operates in areas of high prevalence but 
without the impact of war-related factors. Therefore, data on FHV had been from those 
environments with functioning health structures, which in most cases were severely 
affected in conflict situations. Consequently, data on factors affecting the IH[IV epidemic 
were generally scarce and inconsistent in the limited functioning health care units. 
3.3.2 Rationale 
The previous instruments developed for PHASE 1 were adapted from previous general 
IHIV surveillances and needed to be greatly modified to enable one to get a holistic 
picture of the impact of the civil conflict and the associated risk factors. The questions 
had to be broadened to allow the participants more time and freedom to fully express 
their war experiences especially on sensitive topics like risky sexual behaviours they 
encountered either voluntarily, or by coercion. 
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Given the novelty of the overall research theme, a combination of qualitative and 
quantitative data collection tools was used to develop the research questionnaire or 
instrument 
Qualitative research methodology seeks to describe and analyse the knowledge and 
techniques that people use to articulate and interpret experience relating to social and 
behavioural norms and abnormalities (Hudelson, 1994). The emphasis is on looking at 
the issue from the point of view of the people directly affected and thus the study 
population should actively take part in the designing and formulation of the instrument 
for the full meaning of the research concept to be realised. The resulting tool is flexible 
and iterative to allow for outliers and the unexpected topics that could prove important to 
warrant consideration into the main research theme. 
A qualitative assay puts emphasis on gaining more in-depth understanding of the research 
questions and therefore provides a holistic picture of the situation. It is usually advisable 
to make use of previously validated techniques. Pragmatic advice has been to avoid 
designing new instruments as a standardised format means that the study is comparable 
and, most important, that it is difficult and time consuming to arrive at an acceptable 
questionnaire (Campbell et al., 1993). However, no single validated questionnaire was 
found that would capture the subject comprehensively. The sensitive nature of the theme 
was such that its occurrence was not envisaged and the link between civil war and the 
spread of IRV was a relatively new phenomenon. 
3.3.3 Objectives 
m To develop a questionnaire that would provide answers to the questions posed 
according to the research theme. 
m To assess the scope, validation and reliability of the questionnaire. 
The new format took a longer time and interviewers needed to be carefully selected and 
trained to be able to deliver effectively (Questionnaire attached - see appendix 3). 
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Incentives (such as anti-helminthic and iron supplements) for the participants were to be 
provided by the St Andrews Clinic for Women and Children (STACC), a charitable 
organisation in Sienu Leone. 
This also involved the translation of the questions in the two main indigenous languages 
(Mende and Temne) so that they articulate the objectives of the research, making the best 
of the opportunity of the consulting time. 
3.3.4 Methodology 
3.4.4.1 Selection ofInterviewers 
This was an important step, given the traditional and cultural structure of Sierra Leonean 
society. The basic criterion for an interviewer was someone in whom the study 
population had an assumed confidence, trust or respect of, by virtue of their position in 
society or job. Examples of such people were midwife or nurses at the antenatal clinics 
and Traditional Birth Attendants (TBA), liaison officers/coordinators. 
Five full time interviewers were employed as follows: 1) one retired senior midwife 
previously working in the government referral maternity hospital, 2) one community 
midwife working closely with the TBA, 3) two final year trainee nurses from the military 
training hospital and 4) one midwife working as a phlebotomist in the private sector. 
3.4.4.2 Training of the Interviewer 
The primary goal was for the interviewers to understand and articulate the research 
concepts and utilise the appropriate research tool. The training formats were as follows: 
a Articulating research aims or goals and questions, 
Psychological approach in dealing with traurnatised people, 
Theory and practice of FGD and IDL 
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Focus on research questions - hypothesis -to see if they were captured 
in the questions, 
" Logistics package for field work, 
" Training on the delivery of the question, 
" Developing time-fi-ame, 
" Selection of team and backup, 
This first step was an interviewer group discussion to study the research proposal and 
translate the concept on the research model. The broad objective was to assess the 
potential impact of civil conflict on FHV infection trend and specifically to identify 
strategies linking the biomedical parameters that would complement demographic and 
war related social factors. STIs (BIV, HSV2, syphilis, and HBV) were considered as 
serological markers that could be indicators for sexual behaviour or sexual activity as a 
consequence of political instability, violence, migration, and poverty arising from the 
civil war. 
The second step was to identify the appropriate qualitative research tools that would be 
utilised to assess the following: 
a The local knowledge and perception of the civil war; 
w Assess the readiness and willingness of the community to discuss such 
sensitive issue; 
m Investigate the feasibility and acceptability to participate in the study; 
m Identify the potential threats to the study. 
3.4.4.3 Qualitafive Research Tools 
Three qualitative tools (group discussion, focus group discussion and in-depth interview) 
were chosen to achieve these objectives as they would provide a flexible format resulting 
in a collection of rich data that would effectively capture the research questions. 
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Grou Discussions P 
This was the most appropriate entry technique into a new topic as it had no set pattern or 
predetermined questions. The interviews or discussions were held in a conversational 
style as the participants familiarised with the theme whilst freely expressing their opinion 
on the topic. In this exercise, participants were encouraged to question the research and 
contribute to the questionnaire. The interviewers also polished their probing skills, 
stimulating more information from the participants. The unstructured format facilitated 
the natural emergence of questions free from predetermined influences of the 
interviewers. A major drawback was the collection of a large variation of responses 
which could be difficult to collate and analyse. This was overcome by the introduction of 
the research themes one at a time and also the experience of the interviewers to guide the 
discussion using the themes. 
Focus Group Mycussion (FGD) 
This tool provided the platform for a more in-depth exploration of the topic or theme in a 
controlled environment. The format was standardised, comprising a selected group size 
and composition of about 6-8 individuals meeting for the first time (Hudelson, 1994). 
The participants chosen were those that were directly related to the research theme and 
could respond freely to the questions. This structured format differed mainly from the 
informal unstructured group discussions because a set of predetermined criteria such as 
the group composition, and a list of open-ended questions were arranged in natural and 
logical sequence. The interview was conducted by a trained moderator who may have 
even memorised the themes or questions beforehand to create a less formal and more 
conducive atmosphere. The moderator guided the discussions of the topics and responses 
were recorded and documented by a repertoire independent of the group. However, in 
FGD the responses were not quantifiable, thus the unit of analysis was the group and not 
the individuals. Also participants may have influenced each other if the group was not 
well balanced and the moderator gave too much free hand to the participants. Therefore, 
the responses identified were further exposed to another qualitative technique - the in- 
depth interview (IDI), so that responses could be quantified, and inferences made based 
on individuals, while possible biases as a result of peer influence were minimised. 
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in-Depth interview (M) 
Although FGD provided much information in a short time frame, the researcher had less 
control over the flow of discussion in the group as compared to individual interview. IDI 
targeted individuals relevant to the research themes and eliminated possible influences 
from other people. The process of IDI involved holding an interview in private in an 
environment free of interference or attractions. The participants were free to express 
themselves especially on sensitive issues. This tool provided quantifiable results, making 
it easier to analyse the frequencies and distribution of responses. Following the 
unstructured group discussion and the FGD, the resulting responses were put in a 
sequence according to the topic or theme to allow a flow from one topic to another. 
3.4.4.4 Selection of Survey Population and Community 
17 FGD and 56 BX were held in total using second and third trimester antenatal 
attendees, selected postnatal population and 'n3A attendees. Five sites (PCMH, Private, 
Military, TBA attendee, ICRC rape victim hospital) representing East, West and Rural 
were targeted because of their geographic location and also these sites were accessed by a 
large number of clients for postnatal and antenatal care. The ICRC centre was purposely 
chosen to give an idea of the experiences of those who were abducted and suffered sexual 
violence. 
3.4.4.5 Development and Encoding of Questionnaires: 
Stage I 
Three focus groups to discuss the demographic presentation on the pilot-I adapted 
questionnaire form. The group consisted of eight non-first time ANC attendees 
from private, military, and TBA centres. The form was discussed with the 
guidance of the moderator (research student). 
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Results 
This involved a more detailed analysis of the 347 samples, to look for any association or 
correlations with the data collected. It was to investigate all possible links between the 
demographic and economic factors, and the impact of the war in the study area. 
The consensus was to modify the questionnaire so that it captured all the aspects of the 
risk threats in a war situation in a second pilot survey. The following adjustments were 
recommended: 
Age Range 
The reason for including age range rather than a definitive age was that we were dealing 
with a society with about 36% literacy rate. Therefore, the majority of the population 
were illiterate or have been born in a village where no birth certificate was issued. 
However, for the pilot-I survey, because people from the urban area were used and they 
were able to give their definite ages, no estimation was made. The group agreed that the 
age range should remain the question to be asked, because the main study would include 
people from rural areas and also displaced individuals from other more remote rural 
areas. Some of the dates of birth had to be estimated based on the events that occurred 
during the year of birth of that person. The event could then be looked up in an archive 
for an approximation of the year of birth. Those who could not provide any data on age or 
could not comprehend the age concept were presumed to be within the reproductive age 
bracket but were entered as missing in the data entry. 
Ethnic* ity 
In Sierra Leone, there are two main ethnic divisions, in the north and the south; those are 
the Temne and the Mende. However, there are other minor tribes which are based in 
different regions. The reason for this variable was to look at the concentration of ethnic 
groups within the certain population that attended the various types of clinic and also to 
give an indication of movement as a result of marriage rather than displacement by the 
war. However, the results in the pilot-1 survey only reflected the national proportion and 
it was suggested that for a more meaningful assessment of movement or migration there 
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should be information on the ethnicity of the spouse as well. Generally, the majority of 
marriages in Sierra Leone are within ethnic groups, and by requesting the tribe of the 
spouse the survey result would show the extent of inter-tribal marriages, possible 
movement route and the location of the different tribes especially with the effect of the 
war which affected the various communities differentlY. 
m ResidentialArea 
This was meant to look at the displacement factor as a consequence of the civil unrest or 
if another factor such as movement to urban area to seek access to health, employment or 
other basic facilities lacking in most rural regions. The civil disturbance led to massive 
internal and external displacement. However with the peace process, the Disarmament 
Demobilisation and Reintegration (DDR) programme (a World Bank project) had 
resulted in a lot of people returning to different settlements, and some had even returned 
to their homes in the provinces within the last 12 months prior to the research. Therefore, 
this linked questions 5 and 6 (in the pilot data collection form) to give a better picture of 
the nature and extent of movement. 
Another point which surfaced at the completion of the pilot study re-emphasised the need 
to know about the tribe and occupation of the spouse. The reason for this was that it 
influenced the type of displacement - that is whether the person was externally or 
internally displaced. Most of those within the high income bracket were able to travel 
abroad and live relatively comfortably and safe. Those who, despite being of the low 
income bracket could afford travel fitres to neighbouring countries, lived in refugee 
camps ran by humanitarian agencies. These were vulnerable to STIS due to enforced 
promiscuity as a result of poverty: acquiring multiple partners was used as a battering 
system for survival in some cases. 
The residential area column in the pilot-I only targeted people who had been displaced in 
the last twelve months. The figures given in this column were in terms of months. The 
group suggested that this was too short a period to be able to capture all the related issues 
of displacement. Therefore they recommended that the questions should be expanded to 
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look at issues, such as reasons for movement from area of birth, frequency of movement 
and all areas settled during the war period. 
n Length of Stay in Area 
This was a linking question to validate the displacement. This was intended to look at all 
the possible transit points of movements. It was to test whether the clientele or the 
attendee had moved from several different places solely because of the war or for other 
reasons, such as problems in a relationship, or due to gender imbalance, or to customs in 
the society. 
w Education 
The educational standard is based on the primary, secondary, and tertiary institutions. 
These are local terms; therefore they have been clearly understood. In fact they have 
been answered quite clearly, with 0 for non-attendee, I for primary education, 2 for 
secondary education, and 3 for tertiary or post-secondary education. The consensus was 
to include the type of post secondary education acquired, be it vocational, or academic (in 
a university). This was because participants highlighted that some vocational institutions 
could be accessed from primary education or adult literacy classes. It was also suggested 
that data should be collected on educational status of the spouse as well as their 
occupational status; the reason being that it would give an indication on the economic 
status of the relationship and potential vulnerability of the pregnant women. 
Marital Status 
Thi: needed to be clarified greatly for the research study. The results revealed 72% 
Marital union, 10% single and 18% cohabiting, when collated. However, this was not 
clear and definition of the various types of conjugal unions had to be reached. From the 
discussions it was observed that marriage was viewed as a natural process of existence. It 
was expected for one to belong to and have a family life. There are different types of 
matrimonial ceremonies. Cohabiting in the same society was explained as single status 
but in other communities certain rites can be performed traditionally to formalise the 
union especially when a pregnancy is involved. There is the Islamic marriage or Christian 
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marriage, both of which represent the formal union with recognised registered 
certificates. The traditional marriages have various steps according to the ethnic group or 
region. 
The pilot study indicated that the term cohabitation and marriage were being confused. It 
was explained that in customary and traditional law, even when people are cohabiting, 
they had to have some traditional marriage rites performed. As such, these were 
considered marriages, as a pregnancy would have to be 'answeredforý A man living 
with his partner would not be uncommon, yet as mentioned before there were rites to be 
performed which would legalize the marriage in a traditional way. 
Therefore the process of marital union or relationship was entwined with traditional and 
cultural interpretation so much so, that there were several interpretations of marriage 
according to the region, ethnic group, or community. These factors were mainly 
responsible for the taboos associated with sexuality or any other factor that might affect 
it Therefore any issue that might create doubts to impact negatively on a relationship 
would risk breaking the confidence of the study population to answer truthfully to a 
questionnaire during data collection. The recommendation was to get the various answers 
for a union or relationship in an open-ended question in the pre-test in-depth interview. 
In Sierra Leonean society, because of the extent of extramarital affairs, it was not easy to 
ascertain whether someone was separated or divorced especially for a pregnant woman. 
The concept of divorce and separation was not very clear, because official divorces were 
limited to the elite group who would go through the necessary legal process. It was 
therefore recommended to look at the issue of spousal death that could result in a single 
or separated status. 
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Type of Marriage ýA 
In marital union, there are two main types of relationship: monogamy which is in the 
majority (61 % pilot study) and polygamy (I I %). Both were quite clearly understood but 
the question needed to be carefully phrased for such a sensitive issue because it involved 
acknowledging a rival in the relationship. It was concluded that the question should be 
worded as follows: How many other women are with the same man? 
m Occupation 
This information looked at the income generating activity of the women especially during 
the war period. Various types of occupation were highlighted and this was a mean of 
categorising them in an acceptable income bracket. For instance, a housewife who had a 
small petty trading tray in front of her house was considered to be a housewife, as this 
was some form of a part-time work, and the trade was usually owned by the spouse. 
Professional women who on whose salaries were deem to be in the high income bracket 
were put under high salary category. 
it was re-emphasised that complimentary information on the spouse was necessary for a 
whole picture to be obtained and also any commitment undertaken by the women such as 
being responsible for children of a previous husband or extended family. 
a Number ofMonths of Pregnancy 
This question was part of the original surveillance questionnaire and participants felt that 
it was not necessary. The rationale was that pregnancy usually counted from when it 
became visible. 
Parity 
Currently, the fertility rate in Sierra Leone is stated as 6 children per mother (CSO, 
2001). This question was proposed to look at the sexuality and the fertility rate of the 
people. The question intended to look at how many of the patients had had a pregnancy 
that was carried to term and whether on delivery, it was still birth or a live birth during 
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the war period. It was anticipated that this would validate the frequency of pregnancies 
and also indicate the number of sexual partners. Similarly, this was a more tactful way to 
discover if all of the pregnancies had belonged to the same man or how many children 
belonged to the same father. This might be an easy way to achieve an answer to the 
question about promiscuity indirectly. Hence we might be able to know the number of 
sexual partners, rather than asking about extm- marital affairs directly, as they may be 
reluctant to divulge that information, fearing that it would have an effect on their 
relationship and customarily, people are not expected to say such things in the open. 
The sexuality of women was a taboo subject in the Sierra Leone society. Therefore parity 
could be a way to request the number of sexual partners, or the number of different 
relationships the person has had. It was then recommended that a questionnaire should 
ask about marital union in stages: i. e. ask about their first, second or third marriages, to 
be able to indicate the number of different sexual partners the person has had. Parity 
would also indicate total number of children (including both dead and children living). It 
would validate the question on the number of pregnancies. 
3.3.4.6 Developing Questions on theResearch Hypothesis 
After a session on the basic epidemiological facts on IHIIV and STI transmission and 
infectivity, 8 FGDs (2 from PCMH, 2 military, 2 ICRC Rape Victim Camp, and 2 TBA 
attendees) were conducted on the four research themes as follows: 
a. Displacement and disruption of social and sexual network. 
b. Exposure to blood - healthcare seeking, war violence, social and traditional 
practices. 
c. History and experience of STI. 
d. Sexual coercion. 
The rationale was for the participants to articulate the concepts, relate their war 
experiences of the above themes, and arrive at relevant suitable questions that would 
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allow the study population to share their experiences willingly and without influence or 
coercion 
Results 
Displacement in War Years 
It was widely acknowledged that the war resulted in massive displacement from the 
permanent residence in search for safety. The following issues were considered to affect 
the infection trend and rate during such emergency movement: 
Area of Displacenwnt: This was to ascertain any movement from area/region of 
birth and also indicate the origin of the displaced individual. This area was 
defined as the permanent or fixed abode that bears the roots and gives the person 
an identity. It was the place where the person has families, friend and community 
members and this directed personal behaviours according to the acceptable 
societal norm of the area. It was agreed that the said place would be best recorded 
according to the four provinces of Sierra Leone because the number of villages 
and towns were too numerous to document. 
E Reasonfor Displacenwnt: It was noted that the war did not start at the same time 
in all regions and the degree of war violence varied. Therefore the war might be a 
secondary reason for displacement. Even with an ongoing war, the decisions to 
migrate could be influenced by other reasons. The motivation to migrate might 
possibly be found in financial imbalances, social structures, living conditions and 
circumstances people experienced at their place of origin. Therefore it was 
paramount to look at pre-war migration factors that may potentially enhance BIV- 
related vulnerability of movement. 
Frequency of Displaceinent: Respondents discussed that most people were 
displaced several times and this increased the people's dependency on others for 
survival and potential risky behaviour that might increase IHIIV vulnerability. 
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Type of Displacenwnt: The duration of the war was long and this resulted in a 
varied movement patterns. It was highlighted that during the war period, people 
passed through many places and settled in these transit points, sometimes for 
longer periods than initially envisaged. Because of the uncertainties in these areas, 
behavioural norms were usually overlooked and the change in environment could 
influence sexual behaviour patterns leading to risk-associated activities. Therefore 
displacement was either transient or permanent and final, depending on the 
circumstances. For those who were able to find accommodation and settle with 
jobs, business and schooling for their children, the relocation became permanent 
especially if other family members also moved into the area. 
w Seltlenwnt Most participants agreed that the types of accommodation during 
movement as a result of war were potential risk factors to ]H[fV vulnerability. The 
original intention of migrants was to return to their familiar surroundings 
immediately after the emergency. Temporary accommodation such as refugee 
camps or makeshift zinc dwellings presented an atmosphere of anonymity in a 
situation with less than basic living conditions. The groups confirmed that such 
environments were usually overcrowded, lacked privacy and facilities for family 
living, and recreation amenities or any other outlet to unwind psychologically. 
Thus in the midst of such situations and the consequential poverty compounded 
by the war, risky survival behaviour such as prostitution and bartering sex for 
food or goods became evident. 
a Survival. Participants explained that the lack of money to even look after children 
sometimes led them to pay for goods and services with sexual favours. The 
composition and reception of the surrounding community was an important factor 
in promoting high risk behaviour. It was highlighted that the presence of the peace 
keeping troops in an area facilitated solicited sex for cash or food items because 
of the economic vulnerability of the women. 
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Disruption of Societal Structure and Sexual Networks: This was relayed as the 
major contribution factor to problems during displacement During such complex 
emergencies it was common for the family unit, partners/spouse and community 
members to be separated. Separation from a spouse or partner disrupted the sexual 
network and usually led to extra-marital/relationship affairs as a result of 
loneliness, or other emotional stress such as worrying about to meet financial 
commitments for basic living. The long separation sometimes led to new sexual 
relationships that sometimes developed to long lasting relationship. In view of 
this, participants strongly agreed to include information on the location; situaiion 
and condition of the spouse during war years even if there were no separation 
periods. 
Abduction: This was a crucial part of the disruptive cycle of both social and 
sexual networks. It entailed the forced migration of those who were abducted by 
rebels and remained under enemy control for a period. The experiences relayed 
systematic rape, exposure to blood of others and violence during the stay in rebel 
territory. The duration varied from days to years at different locations. The group 
stated that as this was a very sensitive issue and could be highly emotionally 
charged, the respondents should be given time to explain their experiences in 
detail as the last question, after which the interviewer should be prepared to give a 
counselling session. 
Exposure to Blood during War Years 
The discussion was centred on the issues of exposure to body fluid that would facilitate 
transmission of EIIV. The following potential risk factors were identified with the 
guidance of the moderator. 
Foriml Medical Intervendon - During the war years there was a progressive 
breakdown of the formal medical services. Medical facilities were looted and the 
limited functioning units were overburdened by the large influx of people. Key 
risk factors identified by the participants were as follows: 
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o Major surgical operations were performed under constraints. Facilities for 
screening blood for I-HV and other STI before transfusion were severely 
limited. 
o The participants reported during hospitalisation there was sharing of 
intravenous drips especially if the first person using the drip had started 
recovering. There was also report of the re-use of injection needles. 
o Pregnancy related operations such as caesarean sections, forceps deliveries 
and suturing of the perineurn. Abortion was also linked to pregnancy related 
operations as participants tried to define miscarriage as spontaneous or forced 
loss of a pregnancy. It was agreed that both spontaneous and voluntary 
abortion usually involved a dilation and curettage operation (D&C). 
o Blood transfiision for anaernia/bleeding related intervention because of the 
possibility of unsafe blood. 
Inforntal Medical Intervenfion - Due to the limited functioning of the formal 
health service and the low financial capability of people, treatment was sometimes 
sought from informal health providers. During free-listing sessions, druggists, 
untrained dispensers, herbalists, and traditional healers who administered 
intravenous medication and other blood letting procedures were identified as a 
potential risk group for transmitting IHEIV. This was emphasised in the case of 
'backstreet' abortion which were mainly performed by an unskilled persons in 
poor hygienic conditions. TBAs were respected in the community but the groups 
identified those who failed to refer complicated cases, especially in trying to stop 
bleeding by traditional herbs, as potential risk factors. 
Traditional and Cultural Exposure- The group defined this aspect in two parts - 
treatment and cosmetics. 
o Treawwnt - This was identified as risky when it involved scarification and 
blood-letting to bleed out infection or the disease being treated. it was also 
highlighted that people are sometimes marked with razor to ward off evil 
spirit and for spiritual protection. 
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0 Cosnwtic Scarification - Traditional beauty marks given with razor, usually 
on the temple of the person, and gum tattooing with a bunch of needles were 
both dying cultural practices. Body markings have been superseded by 
modem body tattoo and most participants concurred that this might not 
present a risk as it was usually done singly. The greatest cosmetic risk 
identified was the multiple ears piercing, which was invariably done in 
groups. 
War Violence (Mounds) - Most participants, especially the group at the ICRC 
Rape Victim Camp, concluded that this was the most obvious risk factor and 
categorised it as: 
a) Voluntary exposure in which one help others (especially family members 
like spouse or children) by tending to wounds inflicted by either gunshot 
amputation or an accident 
b) Coerced exposure as a result of being forced to tend to wound by the rebels 
or other armed forces. It was also reported that during this time, the blood of a 
dead person could be smeared all over the body of any person perceived as 
disobedient. 
c) Accidental exposure during flight from enemy capture. Examples given are 
tending to wounds as a result of graze and cuts acquired whilst running 
through the bush or forest with others and vehicle accidents. 
Experience of STI 
The group defined STI as the experience of discomfort in the genital area. The signs and 
symptoms free listed were: a) pain on passing urine, b) itching, c) sores-especially painful 
ones, d) discharge different from the normal, e) bad odour, f) frequent urination with pain 
and g) pain during sexual intercourse. 
The local term to be used for STI was 'Bad Wata' which literally translates as 'bad water 
sickness'. It was highlighted that this was a very sensitive issue which women were 
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usually frightened about discussing because of the stigma attached. An entry question to 
break the ice was to rename the topic - 'Women's Problem'. The participants agreed that 
this would be a better entry point and would help build a rapport with the study 
population. The participants concluded that with their new knowledge on the link 
between STI and BW transmission, it was vital that all aspects of the disease are 
investigated especially since the war will promote sexual violence, promiscuity and poor 
health seeking habits. The areas stated to be investigated were: the type of STL frequency 
of infection and treatment seeking. 
Sexual Coercion 
In resource limited environment, poverty can lead to sexual coercion and this is worsened 
in a conflict situation. Participants intimated that women are 'powerless' and men, both 
friend and foe take advantage of women during a war period. Participants agreed that the 
questions should cover: 
Reasons for coercion- to look at the issue of rape and survival sex; 
Type of coercion- examines those who were raped singly or gang raped; 
The responsible person- look into the role of family members, acquaintances, 
allied forces (military and police), rebels, peace keeping forces and other 
unknown persons; 
Frequency and duration of exposure to ascertain the occurrence rate and for those 
abducted the timeframe in the situation. 
3.3.4.6 Pre -Test and Validation of Research instrument 
Instrument Pre- Test I 
The questions derived from the FGD were open-ended, making it difficult for analysis 
and manual surnmarisation subjective. The questionnaire had to be recoded vAth much 
input from a sample of the study group rather than the suggested educative guess of 
possible responses. 
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w Goah To formulate and assess relevance of questions 
m Method., 
Three semi-structured interview techniques (FGDs) were utilised to focus on the 
theme and to provide input that would support the formation and structure of the 
quesfions. 
Twelve IDIs with four ANC attendees selected from three different sites were 
employed to get a more detailed response to the questions. This person-to-person 
contact eliminated the influence of others or peers, possible in the FGD. 
Both FGD and IDI intensively examined the theme and sought to find out how 
relevant the questions were to the topic being investigated. The ultimate goal was 
to arrive at a valid survey instrument package with appropriate, relevant and 
correctly worded questions. 
instrument Pre-Test 2: Encoding and Validation of the questionnaire 
m GoA The purpose was to use this forum to analyse the questions formulated in 
the following ways: 
" Consider if the sentence structure conveys the meaning locally; 
" Format of the questions for traditional and cultural acceptability; 
The variation of answers; 
Involvement of the participants to assess the impact of questions; 
m Participants would be encouraged to contribute to the questions fonnat 
for a valid response; 
To seek advise from the participants on how to modify questions to 
suit local conditions and on the acceptance of certain sensitive 
ques6ons; 
Each question would be analysed to assess the participants' perception 
of the questions to achieve validity; 
Estimation of the time frame for administration of the questions. 
102 
m Method: 
For this phase 3 FGD and 30 IDI from various study sites, the interview team took 
part in this process to enhance their familiarisation with the theme. This was to 
prepare them to articulate the leading questions in order to achieve the objective 
focus. The FGD was moderated by the research student and the interviewers as 
note takers and facilitators. The different areas, representative of the study areas 
were selected randomly to run focus groups. 
w Result. 
The resulting instrument was now in closed question format with all the responses 
obtained from pre-test 2. 
Instrument Pre-test 3 
a Goal: To assess the reliability and validity of the questions 
a Melljod. - 
Five IDI were used to assess the variation in responses for each question. A very 
diverse response could be an indication of the question structure, or interview 
technique and these were reformatted or adjusted to suit the theme and to give a 
clearer response. 
To assess interviewer variation, three interviewers administered a questionnaire to 
one respondent at a time in five different locations and the responses were 
collated and compared. 
Ten IDI were conducted to assess the validity of the questions after their 
interpretation in other local languages. The questions were translated into the two 
large ethnic languages (Temne and Mende). The results were recorded and then 
analysed. 
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3.3.4.7 Discussion 
Figure 3.3 represents the summarised framework of the process of developing the 
research questionnaire. The initial formulation of the questionnaire produced open-ended 
questions that would not lend to computerised statistical analysis. A major drawback in 
summarising the responses which could facilitate educated guesses that would be subject 
to bias, as it would be influenced by the experiences of the investigator or peer groups. 
The variations in responses in the FGD and IDI brought out the possible options which 
were further prioritised to reach a consensus for a particular question format and the flow 
of the questionnaire. The in-depth interview techniques produced a more individualistic 
response and all the different responses necessary for the formulation of the coding to 
arrive at a closed question fonnat. These options were put in tick boxes to improve the 
output of the interviewers and shorten the timefi-ame. The data from these interviews lend 
themselves better to quantitative analysis 
Due to the sensitive nature of the research theme which also depended on memory of 
these events, it was recommended that each of the study participants should be given time 
after the closed-ended question interview to narrate their war experiences within the 
guidelines of the research themes. 
The final questionnaire (see Appendix 3) took a period of 20 minutes to administer. Each 
question closed for binary responses (yes/no), and also had a column for additional 
comments or other different response. There was a section at the end that required the 
participant to express themselves on each research questions and this served as a means 
to validate the responses to the closed questions. 
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Developing Questions for Research Theme 
+ 
3 FGD+ + 8FGD 
Formulate and validate sociodcmographic Formulate questions on research 
and socioeconomic characteristics theme (displacement, STIs, nosocomial 
effect and sexual coercion 
Open ed questions 
4 
Pre-Test 1: Sequence response options 
3FGDý 12 IDI 
Group responses Individui responses 
Close ended questions with 
various responses 
Pre-Test 2: Validate and coding of responses 
HOD 30 IDI 
Closed cmestionnaire 
Pre-Test 3: Final Validation 
3- interviewer variation 5 IDI 
(3 interviewers /I respondent) Validate time factor 
10 IDI 
Validate translated 
questions (2 largest etlufic 
languages) 
FIGURE 3.3 Developing the Qualitative Survey Instrument 
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Final closed questionnaire 
3.4 Sampling (Developing a Samplinq Strateqv) 
3.4.1 Situafion ofAntenatal Centres in Sierra Leone 
The Maternal and Child Health unit in Sierra Leone was working in collaboration with 
the Reproductive Health Unit of the MOHSL and both dealt directly with the antenatal 
population seeking care in the government supported or assisted centres. 
Table 3.4.1: Antenatal Statistics as Operated by the Maternal and Child 
Health Department in Sierra Leone 2001 
Total Population - 5.2 million 
Women of the reproductive age bracket - (24%) 1,248,000 
Women who accessed antenatal per year - (4%) 49,920 
Estimated Antenatal Population in Western Area - 
(60% of women who access ANC per year) 30,000 
Before the 10 years rebel war, there were 749 ANC centres nationally (MCH/MOHSL, 
2001). These were severely affected by the war situation. Some centres were looted and 
the structure burnt down or destroyed by bombing or arsons. Centres in areas that were 
inaccessible were abandoned and became derelict. 
After the war, 433 ANC centres had been made functional nationwide by the time of the 
research as follows: 
Eastern Province - 121 antenatal centres; 
Southern Province - 182; 
Northern Province - 98; 
Western Area including Urban and Rural - 32. 
These were all govemment supported centres that catered for the antenatal population. 
Although the Western Area was the highest populated area, the number of ANC 
rehabilitated was the lowest of all regions. However, this did not take into account the 
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high number of private health services provided in the area. In the national operational 
handbook for Primary Health Care compiled by the Ministry of Health (MOHSL) 1997, 
the urban Western Area had 43 private health care facilities and 49 government supported 
or assisted units. Therefore the private clinics provided about 47% of the health care units 
in the Western Area compared to less than I% private unit presence in all other areas and 
regions including rural Western Area. Antenatal services were also provided by religious 
missions and non-governmental agencies and all these structures contributed to promote 
and enhance the primary health sector. 
Working with the Maternal and Child Health (MCH) unit in Sierra Leone, population of 
people in Sierra Leone was estimated at 5.2 million people. Of those, 24% of women 
were of child bearing age and expected antenatal population of these was 4% nationwide. 
These antenatal centres were mainly concentrated around central to urban and peri-urban 
provincial headquarter towns as given in the 1985 census table. 
The health service provider for the antenatal services included TBA, Maternal Child 
Health Aids (MCHA) at village level, and midwives in district hospitals, to specialist 
obstetrics and gynaecological services. All 12 districts in Sierra Leone had hospitals that 
catered for antenatal services. The criterion for this was the capability to perform 
caesarean sections. If a unit was unable to meet this condition the patients or clients were 
referred to provincial hospitals, now situated in Bo in the South, Kenema in the East and 
Magburaka in the North. There was a hospital in Makeni, also in the Northern Province, 
but the standard had not yet reached that of a referral hospital after the war. 
The Western Area provided the best level of secondary health care. The area has the 
highest patient to doctor ratio. The tertiary level specialist hospital was in Freetown; at 
the PCMH and provided the entire antenatal care and complicated antenatal services for 
which referrals were made when it failed at the provincial referral hospitals. 
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3.4.2 Characteristics ofAntenatal Care Units 
According to the MOHSL protocol, each type of health care unit had clearly defined 
functions. To be supported by the specified structure, equipment drug supplies, and 
staffing levels were specified to meet these functions. 
The District Hospital - aimed to create a fully operational health care service as well as 
overseeing all health systems and services within the district. The hospital was the largest 
health unit in a district with the most admission facility and full professional and ancillary 
staff (technical - doctors, midwife and nurses; public health; auxiliary and pharmacy) 
complement. A hospital should provide tertiary level health service being the referral 
centre that supports antenatal care fully. It should have the capacity to handle both 
Essentials Obstetric Care (EOC) and comprehensive Emergency Obstetric Care (EmOC). 
The service included administering of drugs (such as antibiotics, sedatives, and 
anticonvulsants), manual removal of placenta and retained products, assisted vaginal 
deliveries, blood transfusions, and caesarean sections. 
Satellite Clinics - These units were a cross between a hospital and a community health 
centre. They provided a similar medical care to a hospital but on a smaller scale. The staff 
comprised of a medical doctor, midwives, nurses, and nursing aides. Support staff 
included porters, cleaners, and watchmen. The centre had a theatre that could undertake 
minor surgery. For antenatal care, a satellite clinic offered EOC and limited EmOC. 
The Commmnity Realtis Centre (CHC) - These centres had preventive, good health 
promotion campaigning and curative functions. They operated at chiefdom level and 
acted as the umbrella arm of the smaller community health posts and Maternal and Child 
Health Posts (N4CBP). A CHC provided general clinical care through diagnosis and 
treatment of patients, establishing outreach clinics in remote areas and referral of patients 
to the district hospitals. In antenatal care, CHC could provide EOC (routine antenatal 
monitoring, post natal care, immunisation) and basic EmOC (which excluded blood 
transfusion and caesarean section) in their maternal and child care programme. The 
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technical staff of the CHC comprised of a community health officer, a public health 
inspector, midwife and nurses, and limited number of support staff. 
Vie Contmunity Health Post (CHP) - This unit had similar functions to the CHC, but 
because of the low level of staff capabilities, the scale of operation was much reduced. 
Patients could be referred from the CIFIP to the CHC where the superior facilities of the 
Health Centre were available. Urgent and/or more serious referrals and emergencies were 
referred directly to the district hospital to avoid delays. The staff structure comprised of a 
technical team (community health assistant maternal and child health aide, and a 
vaccinator) and 1-2 support staff members. 
The Maternal and Child Health Post (MCHP) - These posts provided routine antenatal 
monitoring, postnatal care, reproductive health, and family planning advice to women. 
For children, the unit provided nutrition and health care advice, growth monitoring, 
immunisation, and general clinical care. The MCHA usually headed the technical team 
and worked closely with the trained TBAs. MCHAs were trained to work in cooperation 
with a surrounding cluster of TBAs in such a way that their focus and interest did not 
conflict. The TBA referred mothers to the MCHA for antenatal care and needed 
medication (e. g. iron and folic acid) and cases of problem deliveries. MCHAs served the 
grassroots community, living and working with the relevant community authorities in 
implementing the antenatal service, and also health promotion activity such as an 
immunisation campaign. Their accommodation was provided by the Chiefdom/Area and 
not by the MOHSL. They were expected to set aside or allocate one or two rooms in their 
houses for clinics and deliveries. 
private Antenatal Service - This sector was supported by highly qualified obstetricians 
and gynaecologists. They offered comprehensive antenatal services ranging from routine 
monitoring to EmOC by collaborating with private hospitals. Clients using this service 
were from the middle to high socioeconomic bracket. All component of the service had to 
be paid for as charged. 
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3.4.3 Selection of Study Sites 
To obtain an appropriate sample size, important issues to be taken into account were the 
sample precision and representation of the population being studied, in order to allow 
generalisation and modelling of the data. 
Survey ofANC in Study Area 
Method., 
This involved the collection of data on existing and functional fonnal ANC services in 
the Western Area. A data collection fonn was designed to capture the following factors: 
0 Location and structure of the centres to be used for the research; 
m Proportion of antenatal clientele within a given centre or clinic area; 
m Mapping of antenatal clinic to view the distribution in the whole research area; 
Population characteristics of the different centres - designing of a grid 
incorporating the rate of attendance per defined time; clinic days, facilities 
available, costing and incentives such as free antihelminthic and iron 
supplements. 
The data form designed to collect information on all functioning ANC units in the study 
area requested the following information: 
Name of centre, 
Geographic location, 
Type of structure or system, 
Number of patients seen per month, 
Number of referrals per month, 
Reasons for referrals, 
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" Collaborating partners, 
" Staff composition, 
" Schedule clinic days for I" time visits, 
" Facilities or infi-astructure, 
" Cost of ANC service, 
m Incentives given. 
Results: 
Data were collected on the characteristics of all formal ANC centres in the Western Area 
of Sierra Leone. A total of 51 were identified in the study area, and these were collated 
according to the geographical location as in Table 3.4.2. 
Table: 3.4.2 Antenatal. Centres in Study Area 
GEOGRAP MC LOCATION 
STRUCTURE/ 
SYSTEM EAST WEST RURAL TOTAL 
Hospital 4 4 1 9 
-§-aVellite 2 2 4 
CHP 2 - 3 5 
CHC 5 2 12 19 
MCHP - - 4 4 
-Trivate 5 5 10 
TOTAL 18 13 20 51 
The names of most of the government supported and assisted institutions were 
associated with the site or place they are located. The exceptions were given 
historical names such as the tertiary hospital - The Princess Christian Maternity 
Hospital (PCMH). The private clinics/hospitals had personalized names and NGO 
(maintained health care) carried the names of the funding organization or parent 
body, if internationally affiliated. Mission establishments usually had names of 
religious figures or that of the mission itself. 
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The geographic location gave an indication of the distribution of a particular 
system or structure. Of the 7 hospitals that offered comprehensive EmOC, three 
were run by the forces (two by the military and one by the police), one was an 
emergency hospital that operated in the rural area; one was run by a mission and 
yet two by NGOs. The two government run hospitals were the tertiary and referral 
hospital (PCMH) and an up-graded satellite clinic, both located in the east of the 
Western Area. Most NGO health care provision, including missions and private 
clinics, worked in the urban east and west areas leaving the rural areas to be 
serviced by government units. 
0 The data showed that CHCs provided most of the antenatal services, especially in 
the rural areas. The hospital to which referrals were made were in the urban areas, 
but the emergency hospital situated in the rural area (west) was run by an inter- 
governmental agreement (between the governments of Italy and Sierra Leone). 
The latter hospital only offered an emergency service and did not provide routine 
antenatal monitoring. MCHPs only operated in the rural areas whereas a private 
service was only offered in the urban areas. 
w The number of patients referred per month, ranged from 2-300 women, 
depending on the population around the site. Reasons for these referrals included 
severe anaernia and bleeding, pre-eclampsia/high blood pressure, laboratory tests, 
and prolonged labour. The collaborating partners for referrals were mainly the 
government hospitals. MCHP and CBP referred complex cases firstly to the 
supporting CHC, but if the situation was very serious the case was referred 
directly to the district hospital. CHC and satellite clinics referred directly to the 
tertiary hospital for any complication beyond their scope. 
Schedule clinic days ranged from daily clinic, in the areas of high population 
density and from 14 times a week for other areas excluding weekends. 
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The total number of patients seen per month ranged from 10-300. The volume of 
patients depended on the type of service offered and the cost of the service in the 
catchments area. 
Although the formal requirements of the Ministry of Health were that the facilities 
should fit the centre structure, the war affected most sites, thereby limiting the 
facilities available. CHCs in urban areas had facilities such as basic laboratories, a 
pharmacy and up to two beds. Other CHC, especially in the rural areas had no 
such facilities. Of the 23 CHC, only one had a ftill complement of these facilities. 
Seven of them provided none; the rest had either a bed or a small drug store. Of 
the four CHP, two had beds for delivery and one with a drug store only. The 
government and private hospitals had full complement of services such as theatre, 
pharmacy, labour rooms and admission beds. Private practitioners who ran ANC 
from their surgery had links with NGO hospitals and private nursing homes that 
offered full complementary services for antenatal and postnatal care. 
The CHP, CHC, and government hospitals run on a cost-recovery basis; therefore 
the financial base levels of the clients ranged usually from middle to low. 
However, there were hidden costs such as the medical accessories for treatment 
which were limited in these structures. Missions and NGOs provided services for 
the middle-income group, and also, with no hidden cost, attracted low-income 
ANC population, as the cost implications were usually one-off. 
From this survey, it would be noted that incentives played a key role in attracting 
pregnant women to visit an ANC centre. The centre with the highest number of 
antenatal attendees per month was the one that offered the most incentives, 
coupled by an encouraging atmosphere created by the ante-natal staff team. 
Another factor that motivated the pregnant women to seek formal ANC was the 
provision of a comprehensive care including admission facilities, drug stores and 
complete blood testing. The incentives ranged from free nutritional supplements 
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supplied by World Food Programme, immunization including anti-malarial drugs 
to pregnant women, free routine drug supply, nutritional talks, and used clothing. 
3.4.4 Selection Criteria: Randomised Stratification 
The data collected on characteristics of ANC centres were used to stratify them for 
selection. This would allow the different groups in the sample of ANC attendees to be 
represented in the study population with the same proportion as in the population (i. e. self 
weighted sample). 
The following factors were considered in forming the layers for stratification taking into 
account keyfactors guidelines that impact on the characteristics and composition of the 
people in the health facility catchments area: 
a Locafion of Unit - This took cognisance of the differences in the geographical 
location looking at the socioeconomic key-factors that may have influenced 
access to antenatal services. The west of the study area was considered to be most 
affluent on average, housing people in the middle to high socioeconomic bracket. 
Occupants in the east side were mainly within the upper-low to middle income 
bracket whilst the rural areas had those in the low social and economic range. 
Keyfaclors: Access to education, population density, proximity to displaced 
camps and peace keeping forces, economic activity of the area and general 
communal life style. 
a Type of Service Structure: it was envisaged that pregnant women attended 
different systems according to their social and financial status and also to the ease 
of accessibility. The more affluent (especially with post primary educational 
level) tended to seek private antenatal service as they could afford and appreciate 
the necessity of formal antenatal care and delivery. 
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Kev factors: System, availablejacililies, staffing, incentives I- 
n Number ofA ttendeey per Time (Month) 
The survey showed that people Were more motivated to attend a particular unit 
based on the quality of service provided. This involved the availability of 
facilities, cost effectiveness and the requirement of not having to be referred to 
another unit and staff. 
Keyfactors: Cost, system, quality of care, accessibility I- 
3.4.5 Eligibility 
The eligibility of a unit to be selected was arbitrarily decided as those centres accessed by 
more than 80 patients per month. The determining factors were firstly the time frame 
limit for such a topic that depended on memory of issues often judged to be best 
forgotten. The second important issue was the seasonal change. interviews with the 
health providers reported significant low turnout during the rainy season, which lasted for 
about four months (July to October) and it was also highlighted that the women would 
not be able to spend the extra time in the clinic needed for the research in such weather. 
Table: 3.4.3 Eligible Antenatal Sites 
(The 25 ANC units Providing service for more that 80 participants ver month) 
Locadon and No. o patients s per month 
STRUCTURE 
EAST WEST RURAL TOTAL 
GOVEMNENT-Hospital 2(500) - - 2(500) 
FORCES - Hospital - _3 
(405) - 3 (405) 
NGO-Hospital 
_3(640) 
1(176) _ 4(816) 
SATELLITE CLMCS 1(262) 2(340) - 3(602) 
_PRIVATE 
- 
_5(1056) - 
5(1056) 
CHC 3(308) 2(292) 3(375) 8 (975) 
DISPLACED -Camp Clinics 130) - - _ 1 (130) 
TOTAL 10(1840) 13 (2269) 3_(375) 25(4484) 
115 
a 25 of the 52 units provided service for more than 80 participants per month. 
m Mean total attendee in these 25 centres = 4,484 per month. 
To have a representation of the study population, samples were self weighted amongst the 
various groups randomly stratified according to a particular geographic zone, facility type 
and total number of antenatal attendees. 
3.4.6 Stratification 
The following layers were utilised and in Figure 3.4 each unit and structure had the total 
number of ANC attendees per month (in brackets). 
Layers: Geographic location; 
Type of clinic structure; 
Total number of attendees per clinic- 
From the below stratification, the representation by geographic location was as follows: 
m 52% West 39% East and 12% Rural; this did not include established TBA centres 
which were predominantly in the east and rural areas. A major problem in accessing 
this group was that the ratio of TBA to patient was low as there were many TBA 
seeing comparatively few people at a time. From the FGD during the development of 
the questionnaire it was evident that although the TBAs attended to a significant 
number of community deliveries, and these same women did seek antenatal care from 
the formal sector, mainly CHC and MCBP. 
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ANC with > 80 patients per 
month (25 units) 
4354 patients/month 
E'AST RURAL Wl-ST 
9 1, W17S 31 JWS 13 UNITS 
(17/0) (375) (2269) 
Non Govenimental 
SATF. I. I. rn-,. 
(602) Organisation and 
Missions (816) Communit 
I lealth PRIVATE 
HOSPITAL Clinic (845) (1056) 
(500) 
DISPLACED ORCES 
(130) (405) 
FIGURE 3.4 The Method of Stratified Randomisation 
Various sampling strategies were explored to arrive at a fair representation of the war 
effect. The focus for this was that the east locations were the most affected by the war 
and they were also the most vulnerable. The west was of a higher socioeconomic 
background with most of the 52% undertaking ANC, being those who could afford 
private treatment, which were the least affected by the war within the study area. 
Therefore the two possibilities were considered: 
To choose a percentage of the various socioeconomic groups present in the 
study area in an equal proportion. For instance, the NGO, Mission and 
Government Hospital and satellite clinics catered for low income earners at a 
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cost recovery system whereas the private service and rural clinic served the 
high and low income bracket respectively. A possible bias would be the low 
number in the rural area that would also mean spending a longer time on the 
research risk community interference. Similarly one was not sure of the 
willingness of the private patients to participate in such a research. 
2. To adopt purposeful sampling with over-sampling on women in the east, and 
rural areas with the lower socioeconomic status, most affected by the war. 
3.4.7 Sample Size Calculation 
Specificationfor Estimadon of Sample Size: 
The response in Pilot IDI (102 questions) were in closed question format with yes and no 
options and a column for any other additional response that might arise. The main 
exposures of interest were coded into binary variables with expected prevalences of- 
10% exposed to sexual coercion; 
24% exposed to disruption of sexual and social network; 
x 26% exposure to blood (nosocomial, iatrogenic, voluntary help, punishment); 
Given that a practically attainable sample size was around 1450 women, it was estimated 
that the size of the effect that could be detected at the 5% level of significance and 80% 
power for the primary and secondary outcomes. 
Table 3.4.4 shows the RR that would be detected at 95% confidence level and a power of 
80% certainty in a two sided study. The largest RR was for EE[V (between 2.15 and 2.75) 
with RR less than two detectable for the other STIs. 
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Table 3.4.4: Sample Size Calculation 
(for Main Exposure Variables, 5% level, 80% power) 
Outcome Exposure 
Sexual Coercion - 10% Disruption of Sexual and Social N 
Network; Exposure to blood-25% 
Ratio Unexpos Exposed 9 Ratio Unexposed: Exposed 3 
RR = 2.75 RR = 2.15 1440 
33% in 
unexposed 
][]BsAg RR = 1.8 RR = 1.6 1450 
11% in 
unexposed 
HSV2 RR = 1.4 RR = 1-3 1440 
30% in 
unexposed 
TPHA RR = 1.6 RR = 1.45 1470 
16% in 
unexposed 
3.4.8 Recommendation 
From the above sample size calculation, to obtain a RR from 1.3-2.75, the sample size 
varied from 1,440-1,470 antenatal attendees. Allowing for some refusals, this number 
was rounded up to n =1 500. 
Site Study Population Proportion: 
The sample size -1,500 represented 33.5% of the total antenatal attendees (4,484) in the 
25 eligible centres. Therefore, self weighting sampling strategy I was adopted. Thus the 
study population would comprise 30 - 34% of all first time antenatal attendees in all the 
groups and locations stratified in Figure - 3.4. 
Velification ofStudy Sites - (25 Antenatal Centres) 
A verification exercise on the 25 eligible centres revealed significant structure and system 
changes of some sites. Two private establishments (Alpha Nonko and Holy Mary Clinics) 
in the East had phased out their projects. These centres were run by humanitarian groups 
during the war period and attracted a large number, since these fees were subsidised and 
also they provided a service when the government provision was at its lowest. Authorities 
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and administrations reported that the clientele had moved to new establishments in the 
area, providing a cheaper service and incentives such as food and used clothing. One 
private clinic run by the Catholic mission was re-classified at CHC level as they only 
provided EOC. The numbers visiting the Mission hospital in the East (United Methodist 
Church (UMC)) had increased due to the expansion of its facilities and the provision of 
free medication, food and other medical services. 
The sample sites after verification were listed in Table 3.4.5 below: 
Table 3.4.5: Sample Size per Site 
SITE Study 33.5 % Representation/ Location Total 
Population East West Rural 
/month 
Pri ite 455 150 150 
Clinics 
Forces 450 150 150 
Hospital 
NGO and 1200 300 100 400 
Missions 
Government 600 50 82 68 200 
Hospitals 
and Satellite 
Clinics 
CHC and 1850 320 280 600 
CBP 
TOTAL 670 482 348 1500 
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3.5 Field Work -Sample and Data Collection and Analysis 
Method 
3.5.1 Developing the Standard Operating Procedure (Sop) 
A pre-test was run to validate the time frame and SOP. This was done on early post natal 
and late trimester populations. The average administration time for the questionnaire was 
20 minutes. In an attempt to control possible confounders and biases the following steps 
were adopted for the research: 
Administration ofquestionnaires in different centres on a rotation basis, so that all 
sites were covered by all interviewers in equal numbers to nullify any interview 
variation. 
m Pre test ofquestionnaires in the different ethnic areas to assess possible variation 
in customs and tmditions. This assisted in putting together the requirement kits 
and checklist for the field work. 
w Time table for data and sample collection 
A. Centre notification and community sensilisation - To gain permission 
from the community authority and to provide information on the 
research purpose. This gave potential participants the opportunity to 
discuss the issue with family and community members and arrive at a 
decision whether to participate or not 
B. Roster for interviewer for data collection and recoding on a daily 
basis. A coding system was developed by 1) Designating a letter to an 
interviewer throughout the research; 2) Coding all research sites using 
an abbreviation of the site name and 3) All questionnaires used were 
labelled with the site code, prefix with the interviewer letter followed 
by a number (starting from I for the first interviewer) according to the 
order of the process. All forms were then dated and the last form 
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logged at the end of the process. The numbering could continue if the 
site needed subsequent visits. 
Trallsporlatioll logislics - This was to put a system for effective 
planning and timing of field visits. The two important aspects were the 
effective use of time during an antenatal, care session and the proper 
storage condition of the blood samples collected to maintain the 
sample until it reached the testing laboratory. 
n Standard Operation Procedure (SOP) for Testing Blood Samples. 
The following requirements were included in the manual: 
A. Receipt, logging and coding of samples for storage, 
B. Inspection and matching of samples to questionnaire, 
C. Monitoring of storage, and storage temperature, 
D. Ordering of kits and accessories, 
N Batch testing timetabIe, 
m Quality control assessment, 
Serological assays - all samples were tested according to evaluated 
algorithms, 
m Result collation. 
3.5.2 Data Analysis 
The study focus was to describe the associations between war related factors and HIV 
prevalence, therefore setting a Type I error (6) at 0.05 and Type I[[ at 0.02 (two sided) and 
using the prevalences of exposures and STIs from pilot I and pilot 2 data yielded a 
sample size of approximately 1500. Stratification was used to make the sample (a self 
weighting sample) representative of the ANC population as affected by the war in the 
region. 
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m Data Entry and Validation 
Both qualitative and quantitative methods were used to elicit information from the 
participants. However, the qualitative responses at the end of the questionnaire were not 
entered for analysis, but rather used to thoroughly cross check responses from the 
quantitative closed questions for consistency. Mismatched and contradictory responses on 
themes were eliminated from the analysis. 
All data were double entered and validated. The pre-coded format of the questionnaire 
facilitated easy entry of the data and statistical analysis. Data entry and some initial 
cleaning and recoding were conducted using SPSS version 11.0 for Windows (SPSS, Inc, 
Chicago, Illinois, USA). Further data cleaning and preliminary data analysis were done 
with STATA, version 8 (Stata Corporation, 4905 Lakeway Drive, College Station, TX 
77845, USA). 
w Analytic Framework 
A conceptual model was developed (Figure 2.1) linking the different exposures and 
outcome and this built the framework upon which the analysis was based. 
The main research outcome was I-UV prevalence. The other STIs were considered as 
potential risk markers for MV but also as secondary outcomes. The associations between 
the various risk factors and these other SlIs would help inform on associations found 
with BIV. Associations between the different risk factors and HSV2 and syphilis were 
expected to illuminate the potential for transmission of MV through sexual behaviour. 
Differences in pattern of association between the two STIs (HSV2 and syphilis) and E[IV 
and IFIBV (which are also transmitted iatrogenically or nosocomially) might give some 
indication of the relative importance of these two routes of transmission. 
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The main exposures were the war related variables - displacement causing disruption of 
social and sexual network; exposure to infectious blood through medical intervention and 
accidental, voluntary or forced blood contact sexual coercion and prevalence of STI. 
Sociodemographic and socioeconomic variables included age, educational background, 
parity, ethnicity, antenatal care centre, and occupation, along with sexual behaviour 
variables (such marital status, type of marriage, extramarital aff-airs and occupation 
status) were considered as potential confounders of associations between the main war 
related exposures and also as risk factors in themselves. This was because many of these 
factors were affected by the war and could potentially influence IRV vulnerability 
directly or indirectly through more immediate risk factors. 
x DataAnalysis 
Preliminary data analyses were done using STATA version 8. At univariate level, the 
frequency distributions of the respondents according to selected variables were examined. 
Cross-tabulation and logistic regression were used to examine crude (unadjusted) 
associations for each set of exposure and each outcome (main i. e. IHIIV and secondary- i. e. 
HSV2, I-IBV and syphilis). Fisher's exact test used because some of the expected cell 
sizes were <5. Potential risk factors for HIV and the other STI were grouped into 
sociodemographic and socioeconomic variables and war related variables. Odds Ratio 
(OR) would approximate the Relative Risk where the outcome had low prevalence, but 
not for those with higher prevalence. Logistics regression (resulting in OR) was used 
even for common outcomes as it is more robust than other modelling methods which give 
Risk Ratios. 
Multiple logistic regressions models were used for the adjusted analysis. Odds Ratios and 
adjusted OR with their 95% confidence interval (CI) were presented along with the P- 
value from the likelihood ratio test. 
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x Model Fitting Strategy Logistic Regression 
The multivariate models were fitted in stages as follows: 
Phase I- All sociodemogmphic, socioeconomic and sexual behaviour variables that 
showed significant association with the outcomes (FHV and STIs) in the bivariate (crude) 
analysis (P<0.10 or an OR which did not include I in the 95% confidence interval) were 
included in the model. Variables that were found not to be significantly associated with 
the outcomes when adjusted for the others were then excluded. This resulted in Model 1, 
which comprised of the minimum set of sociodemographic and socioeconomic variables 
and sexual behaviour variables significantly associated with the outcomes. 
Phase 2- Model I was fitted (i. e. including the sociodemographic, socioeconomic and 
sexual behaviour exposures found to be significantly associated with the outcome). 
Model 2 was then obtained by fitting the other variables in blocks according to the three 
research themes: 1) displacement (disruption of social and sexual network; 2) sexual 
coercion), 3) nosocomial / iatrogenic factors. Once each block of variables was added, 
backwards elimination was used to find the most parsimonious model which explained 
the variation in the data. Model 2 thus represented only those variables 
(sociodemographic and socioeconomic, sexual behaviour and war related variables) 
significantly associated with the outcomes after adjusting for the other variables in the 
model. 
Phase 3- Model 2 was fitted which included all exposure variables significantly 
associated with the main outcome apart from the other STIs. The STIs (other than the 
model outcome) were then included in the model. 
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Chapter 4: MAIN SURVEY RESULTS 
4.1 Characteristics of Studv Sample 
4.1.1 Research Participation - Response rate 
A high response rate was achieved with 1,435/1,541 (93.1%) women participating in the 
study (Table 4.1). Overall data was not obtained for 106 (7.1%) eligible women. These 
consisted of 66 refusals from private clinics and a shortfall in the number of women 
recruited (n=40) at the government hospital. However, some centres, recruited more 
women than the target. 
TABLE 4.1 - Eligible Participation by Site 
SITE ELIGIBLE REFUSAL EXTRA QUESTIONAIRES SERUM MATCHED 
Sample ANSWERED SAMPLE SAMPLE 
size aimed COLLECTED ANALYSED 
for 
Total Health 1500 
Centre Sites (1000/. ) 106 41 1435 (95.7%) 1443 (96.2%) 1435 
Private 150 (1000/0) 66(44%) 84(561/o) 90 (60.7%) 84 
Clinics 
Forces 150 (100%) - 5 155 (>I 0(r/o) 156 (>I 00%) 155 
Non- 
Governmental 400 (1001/o) - 13 413 (>100%) 414 (>I 001/o) 413 
Organisation 
and Mission 
Government 
General 200 (100%) 40(20%) 160 (80%) 160 (80%) 160 
Hospital 
Government 
community 600 (1001/6) - 23 623 (>100%) 623 (>100%) 623 
Health Post 
and Centres 
*Occasional missing values meant that n< 1435forsome vaylables. 
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4.1.2 Distribution of Socio- demographic, Socio-economic, War 
Related Factors and STI Prevalence in the Study Sample 
4.1. ZI Socio-demographic and Socio-economic Characteristics 
Table 4.2 shows the sociodemographic and socioeconomic characteristics of the study 
population. The age range of the study participants was 13 - 48 years with most of the 
participants in the range of 20 - 24 (311/6) and 25 - 29 (25%) years. The teenage 
population (13-19 years) accounted for 23% of the study sample, whilst the higher age 
groups, of those older than 30 years accounted for 21 % of the sample. 
The results showed that 44% of the women never attended school, 18% had primary level 
education and 34% accessed secondary education and only 4% attained post secondary 
(tertiary) level education. 
Marital union defined in the FGDs in Pilot-2 survey of the study, was categorized as 
those who had formal official ceremonies, and these made up 39% of the study 
population. The others, who did not have official ceremonies but had identifiable 
partners, formed the largest group- 49%. Single status women were the least common and 
represented 12%. Monogamy (76%) was noted as the most common type of relationship 
union and polygamy was practiced by 17%. 3W6 of women who had had previous 
relationships reported death of the spouses or partners during the war years. 
For 34% of the women the current pregnancy was the first one (primigravida). Most of 
the women (59%) reported between 2 and 5 pregnancies. The 6-12 parity group was 10% 
of the study population. In a country of high infant mortality rate, it was not unexpected 
that 23% of the women reported losing an infant in the last 5 years of the war. 
The financial status of the study population was an important aspect to be considered as 
this could contribute to the dependency on others and thus potentially influence their 
behaviour. At the time of the study, 57% of women were in some form of business, 37% 
were unemployed and only 6% had salaried job. A significant proportion of the women 
(47%) had the extra responsibility of looking after another person, such as children or 
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other extended family members. The various ethnic groups in the countly were all 
represented in the study population. About 10% of the women in the study originated 
from other West African countries. 
Table 4.2 
'ACrORS 
Age group-I 3- 19 
20-24 
25-29 
30-34 
35-48 
Educational status 
None 
Primary 
Secondary 
Post Secondary 
Marital status 
Married 
Cohabiting/Rclationship 
Single 
Type of union relationship 
Monogamous 
Polygynous 
Unlaiown pattern 
Spouse death in war years 
Gravid /Parity 
Primigravida 
2-5 pregnancies 
6- 12 pregnancies 
Irifant mortality in past 5 years 
Current pregnancy owner not partner 
occupation 
Salary 
Business 
None 
Responsible for caring for other person 
Partner occupation 
Salary 
Business 
Forces 
Riskjob (distant driver, sea farer) 
Unemployed/ none 
Ethnicity 
Mende 
Tcmnc 
Limba 
Lok-o 
Creole 
Other Indigene 
Other West Africans 
Characterisfics of Participants 
TOTAL NUMBER PERCENTAGE 
(n = 1435)* 
312 
435 
350 
181 
109 
630 
248 
505 
52 
552 
705 
174 
1087 
243 
105 
56 
436 
853 
146 
330 
58 
82 
820 
533 
654 
260 
709 
159 
120 
179 
265 
499 
204 
81 
67 
162 
150 
23 
31 
25 
13 
8 
44 
17 
35 
4 
39 
49 
12 
76 
17 
7 
4 
30 
59 
10 
23 
4 
6 
57 
37 
47 
19 
50 
11 
8 
12 
19 
35 
14 
6 
5 
11 
10 
missing va=3 mcaru inca n- jqjjjor some vanavies. 
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The income status of the spouse or partner of the women was considered an important 
factor that related to the financial status of the women. The data revealed that half of the 
husbands or partners of the women were involved in trading activities. 19% of the 
participants had spouses or partners with salaried jobs bringing in a stable income, 11% 
belonged to the military or police forces, and 8% were involved in 'risky' occupations 
such as long-distance vehicle drivers and seafarers, whilst 12% had no job. 
4. L 2.2 War Related Factors 
Displacement 
Table 4.3 summarizes the research findings of displacement related factors that could 
affect FEW transmission. 
76.8% of the study participants had been displaced or migrated from their permanent 
residence since the start of the war. These movements involved several relocations in 
some cases. 58.4% had moved as many as three times and 18.4% moved even more than 
that. 
The war was not always the primary reason for displacement from one's place of origin. 
20.6% were displaced for the first time ever directly because of the war, but 51.9% had 
already moved from their area of birth for reasons probably indirectly associated with the 
war. 
Some of the sexual behaviours encountered were extra relationship affairs and the 
disruption of social and sexual network. 31.9% reported new sexual relationships since 
the start of the war, and 1.1% reported sexual relationship with members of the 
peacekeeping forces. During the displacements, 9.6% of the participants were separated 
from their spouse, and of these, 60.9% were at some stage reunited with their spouse after 
a separation period ranging from months to years and 39.1% were never reunited with 
their spouses/partners. 
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The places of settlement during their displacements were thought to be an important issue 
that could reflect the different environments they were exposed to. 56.7% of the 
participants stayed in humanitarian camp settlements and only 4.9% were with their 
spouse. 7.7% of the participants were abducted by rebels and therefore stayed behind 
rebel lines constantly moving with the rebel groups to evade attacks from security forces. 
Table 4.3 -War Related Risk Factors and Influences 
Prevalence of Displacement Factors - Divruption ofsocial andSexual NeAvork 
FACTOR 
Displaced 1101 76.8 
Displaced frequency 
1-2 times 839 58.4 
>3 times 264 18.4 
Reasons for I" time ever movement out of 
region of birth 
War 296 20.6 
other indirect war related 744 51.9 
New relationship because of displacement 457 31.9 
Extra relationship affair" 185 12.9 
Separated from spouse 138 9.6 
Separated and reunited (n= 138) 84 60.9 
Separated and never remet (n= 138) 46 39.1 
Refugee camp settlement 814 56.7 
Whether accompanied by spouse in camp 
settlement. 
With spouse (n = 1123) 61 5.4 
Without spouse (n = 284) 14 4.9 
Not applicable (n - 27) 1 3.7 
Sexual relationship in camp 166 11.6 
Living near peacekeeping force battalion 205 14.3 
Relationship with peacekeeping force member 16 1.1 
Abducted 110 7.7 
*occasional missing values meant that n< 1435for sonic variables. 
**F-xtra relationship affairs refers to sexualrelationship outside any stable recognisedrelations hip 
'AL 
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Sexual Coercion 
Table 4.4 shows die frequency of sexual coercion and compromised sexual behaviours. 
9.2% reported being raped; out of which 7.0% were raped by one single person and 2.2% 
were subjected to rape by a group, or a gang. The frequency of rape varied, 25.8% of the 
rape victims (n=132) were only raped once, whilst 59.8% were violated on several 
occasions. The rebel forces were responsible for 81.1% of the rapes compared to less than 
19% of all the other perpetrators such as members of the allied forces, peacekeeping 
forces, family members or other unknown persons. Sex traded for survival was reported 
by 0.14% of the participants. 
Table 4.4: War Related Risk Factors and Influences 
Pývvqlence ofSexual Coercion 
RISK FACTORS TOTAL 
(n = 1435)* 
%POSITIVE 
Rap d 132 9.2 
Type of rape 
Single 100 7.0 
Mixed gang (group raping) 32 2.2 
Rape frequency of the 132 rape victims 
Single (once) 34** 25.8 
Multiple (many times) 79** 59.8 
Responsible persons for the rapes 
Rebel group 107 81.1 
Forces/peacekeeping force members 13 9.8 
Family member 6 4.5 
Don't know 6 4.5 
Survival sex 12 0.1 
*Occasional missing values meant that n< 14J5jor some 
**19 rape victims did not respond to this question 
War Violence 
One of the obvious by-products of armed conflicts was violence. From Table 4.5,16.4% 
of participants sustained injuries that resulted in open wounds, whilst 14.9% reported 
nursing the wounds of others, such as family members, friend and acquaintances. 15.8% 
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came into direct contact with the blood of others. Of those, 14.1% represented those that 
voluntarily provided care, and two participants that were exposed to blood as a form of 
punishment by the rebel forces. 1.7% were exposed because of accidental splashing of 
blood in isolated incidences. 
Table 4.5: War Related Risk Factors and Influences 
Prewlence of War Violence 
RISK FACTORS TOTAL 
(n = 1435)* 
% POSITIVE 
Wounded in war 235 16.4 
Tends to the wounds of others 213 14.9 
Exposed to blood of others 225 15.8 
Voluntary/coerced assistance**** 204 14.1 
Accidental 15 1.7 
*Occasional m Issing values meant that n< 1435for some variables. 
****5 participants wee unclear on this issue 
Exposure to Blood - Nosocomial, 14trogenic and Sociocultural Factors 
Table' 4.6 shows that despite the limitations of formal and traditional health facilities 
during the war period, 35.8% of the participants were admitted to hospitals of which 
76.7% reported that they received treatments such as intravenous drips, injections, and 
tooth extractions. 5.2% had various surgical operation (examples -appendectomy, cyst 
removal, and abortion) and at the peak of the war (when it reached the capital in May 
1997), 1.3% were operated upon in a hospital and 3.8% received blood transfusions as 
part of their treatments. 
14.9% of the participants became pregnant during the war years. 65.8% of those who 
delivered during the war did so in the community, with services provided by the TBAs, 
elderly community members or self delivery. Only 34.2% were able to access skilled 
healthcare personnel in a hospital or clinic. 
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7.9% of the study population who were pregnant during these emergency times had to 
undergo surgical operations in relation to their pregnancies, and of these, 6.6% had minor 
surgical interventions (such as forceps deliveries and perineum sutures) and 1.6% had 
major invasive operations such as caesarean sections that required the participants to have 
emergency blood transfusions. 8.4% of the participants had undergone an abortion. 
Table 4.6: War Related Risk Factors and Influences 
Prevalence of Exposure to Blood IA*ocomial and latrogenic and Sociocultural 
Factors) 
RISK FACTOR POSITIVE/TOTAL 
(n = 1435)* 
% POSITIVE 
Admitted or sought cure for a health problem 514 35.8 
Medical intervention 1101 76.7 
(IV drip, injections tooth extraction) 
Surgical operation in war period 1987- (when war 18 1.3 
reached the capital) 
Surgical operation (during war years- 10 year span 74 5.2 
1991-2001) 
History of blood transfusion 54 3.8 
Pregnancy during war years 215 14.9 
War delivery (n-- 190) 
Formal (medical facility/health person) 65 34.2 
Non formal - (TBA/Unsk-illed 125 65.8 
/untrained person/self) 
operation for pregnancy 113 7.9 
Type of pregnancy operation (n=1 13) 
Major CS with blood transfusion 21 1.5 
Minor without blood transfusion 94 6.6 
Abortion 120 8.4 
History of Sociocultural practice 464/1435 32.3 
Tribal markings 144/1435 10.0 
Skin and gum tattoo 10611435 7.4 
Multiple ear piercing 214/1435 14.9 
Group ceremony (practice done in groups) 144/1435 10.0 
*Occasional missing values meant that n< 1435for3ome variables 
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Sociocultural practices (noted in Table 4-6) that resulted in open wounds and blood 
letting were not uncommon in Sierra Leone, the extent and nature depending on the 
ethnic group. 10% of the respondents had tribal markings done on faces, arms or other 
upper body's parts, 7.4% had skin and gum tattoo and 14.9% had multiple ear-piercing of 
which 10% reported that it was done in a group ceremony. 
Experience of Sexual Transmitted Infecdon (STI) 
Table 4.7 shows the data on STI reported by the study population. 52% reported at least 
one episode of STI with the symptoms by which they recognised it. 34% reported 
offensive discharge, 17.6% sores and itching, and 0.84% genital pains. The frequency of 
occurrence ranged from several occurrences (25.9%) to chronic infection (26.6%) with 
intermittent attacks. 
The majority of the treatments sought were from the formal health sector with 54.8% 
accessing treatment from skilled personnel such as a hospital, clinic, local pharmacist or 
druggists. However, 35.2% sought traditional healing or administered self medication, 
while 6.8% had an STI that had not been treated. 
Table 4.7: Experience of Sexual Transmitted Infections (STIs) 
RISK FACTORS POSITIVE / TOTAL 
(n = 1435)* 
% 
POSITIVE 
Mstory of STY reproductive problems 753 52.5 
Reported symptoms of STI ever 751 52.4 
Main STI symptoms 
Offensive discharge 488 34.0 
Itching and sores 252 17.6 
Other genital pains 12 0.8 
STI frequency 
Several occurrences 371 25.9 
Chronic 382 26.6 
Main source of treatment for STI (n--753) 
Formal 413 54.8 
Traditional/self medication 265 35.2 
Untreated 51 6.8 
*Occasional missing values meant that n< 1435for some variables 
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4. L3 Prevalence of STIs(HIV, TPHA, HBV, and RSV2) in the Study 
Population 
Table 4.8, shows the prevalence of the laboratory diagnosed STIs in the study sample. 
The scro-prcvalencc for the primary research outcome (E[fVl and 1-HV2) amongst the 
study population was 5.3 % (95%CI 4.2-6.6) indicating a gencraliscd epidemic. Nearly 
three quarters of the study population were positive for HSV2 (73.4%). The prevalence 
for BBV (11 2%) was in concert with findings of other studies done in the country, 
whereas syphilis (TPHA) (3.9%) level was lower compared to other studies (Wuric, 
1996; Torlessc, 1997). 
TABLE 4.8: STI Prevalence in Study Population 
r/n** 95%Cl 
HIVI and/orHIV2 76/1435 5.3 4.2-6.6 
IISV2 1037/1412 73.4 71.1-75.7 
RPRJTPIIA 56/1435 3.9 2.9-5.0 
HBV 160/1434 11.2 9.6-12.9 
posifive asper serologicalalgoiidim 
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4.2 Risk Factors Associated with HIV Seropositive Status - 
Crude and Adousted Analvsis 
4.2.1 Bivariate (Crude) Analysis 
There were 76 cases of HIV detected in the study population leading to a prevalence 
of 5.3%. The following sections describe the prevalence of I-IIV (and OR for 
association with HW) in differcrit groups. 
Sociodemographic Variables 
Of all the sociodemographic and socioeconomic variables for which data was 
collected (Table 4.9), infant mortality was the only variable that showed overall 
statistical significance (P<0.001). Table 4.9 shows that women who lost a child 
within the last 5 years of the war, had twice the odds of being EIIV infected compared 
to those who did not loose an infant (OR2.4,95% CI-1.5-3.9). Although no other 
variables showed an overall statistical significant association, the ORs suggested 
possible interesting patterns as highlighted below: 
The odds ratios for age showed the highest odds of infection in those aged 25-29 
years which was significantly higher than the odds amongst teenagers. The odds 
of infection in the other groups are similar to each other and between those for 
teenagers and the peak age range 25-29 years. 
The OR for marital or conjugal union showed higher odds of infection amongst 
those in cohabitating relationships compared to women in stable marital union. A 
similar highest odd was observed for women without stable partner relative to 
women in stable monogamous relationships; and also women whose current 
pregnancy was a result of extra-relationship affairs. 
There was some suggestion that the odds of IHIV infection increased with 
gravidity. 
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Table 4.9: Sociodemographic Risk Factors for HIV Infection 
(Unadjusted Analysis) 
Risk Factor 011V) HIV % HIV Crude 95% C, P-VALUE 
Sociodemographic risk factors POSITIVE/ POSITIVE OR (Fisher's 
TOTAL Exact test) 
Site type/structure 0.88 
Government clinics 37/623 5.9 
Private 3/84 3.6 0.6 0.2-1.9 
Forces 8/155 5.2 0.9 0.4-1.9 
Government hospital 8/160 5.0 0.8 0.4-1.9 
NGO/mission hospitals 20/413 4.8 0.8 0.5-1.4 
Age group 0.27 
13-19 11/312 3.5 1 
20-24 22/435 5.1 1.5 0.7-3.1 
25-29 26/350 7.4 2.2 1.1-4.5 
30-34 10/181 5.5 1.6 0.6-3.8 
35-48 5/109 4.6 1.3 0.4-3.9 
Educational status 0.89 
None 34/630 5.4 1 
Primary 15/248 6.1 1.1 0.6-2.1 
Secondary 241505 4.8 0.9 0.5-1.5 
Post-secondary 3/52 5.8 1.1 0.3-3.6 
Marital status 0.72 
Married 26/552 4.7 1 
Relationship/cohabiting 40nO5 5.7 1.2 0.7-2.02 
Single 10/174 5.8 1.2 0.6-2.6 
Type of Union relationship 0.39 
Monogamous 53/1087 4.9 1 
Polygynous 15/243 6.2 1.3 0.7-2.3 
Unknown pattern 8/105 7.6 1.6 0.7-3.5 
Gravid /Parity 0.25 
Primigravida 17/436 3.9 1 (0.10)# 
2-5 pregnancy 49/853 5.7 1.5 0.9-2.6 
6- 12 pregnancy 10/146 6.9 1.8 0.8-4.1 
# Test for trend where appropriate presented in brackets 
Although non-significant, the site type variable showed a slightly lower 1W infection 
level among women who attended private clinics. 
There was some indication that the odds of HIV were higher among the Temne ethnic 
the second largest group compared to the Mende the largest ethnic group. 
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Table 4.9(continued): Sociodemographic Risk Factors for HIV 
Infection (Unadjusted Analysis) 
RISK FACTOR (HIV) 
Socio demographic risk factors 
HIV 
POSITIVE/ 
TOTAL 
% HIV 
POSITIVE 
Crude 
OR 
95%CI P-VALUE' 
(Fisher's 
Exact test) 
Spouse death _ 0.54 
No 71/1356 5.2 1 
Yes 4/56 7.1 1.4 0.5-3.9 
Infant mortality in past 5 years <0.001 
None 4511105 4.1 1 
Yes 31/330 9.4 2.4 1.5-3.9 
Current pregnancy owner/partner 0.59 
StablePartner 72/1377 5.2 1 
Not Current partner (extra 4/58 6.9 1.3 0.5-3.8 
relationship) 
Occupation 0.29 
Salary 3/82 3.7 1 
Business 50/820 6.1 1.7 0.5-5.6 
None 23/533 4.3 1.2 0.44.1 
Responsible for caring for other 0.96 
person 
No 35/688 5.1 1 
Yes 35/654 5.4 1.1 0.7-1.7 
Partner occupation 0.88 
Business 371706 5.2 1 
Salary 17/266 6.4 1.2 0.7-2.2 
Forces 7/159 4.4 0.8 0.4-19 
Riskjob(distant driver, sea 7/120 5.8 1.1 0.5-2.6 
farer) 
Unemployed/ none 8/179 4.5 0.8 0.4-1.9 
Ethnicity 0.45 
Mende 10/265 3.8 1 
Temne 33/499 6.6 1.8 0.9-3.7 
Limba 7/204 3.4 0.9 0.3-2.4 
Loko 4/81 4.9 1.3 0.4-4.3 
Creole 4/67 5.9 1.6 0.5-5.3 
Other Indigene 7/118 5.9 1.6 0.6-4.3 
Other West Africans 11/194 5.7 1.5 0.6-33 
Displacement 
Table 4.10 explores the relationship between displacement and IRV infection. The 
data suggested that being displaced was associated with lower prevalence of EEIV 
(p=0.07). The only statistically significant association was that women who had extra 
relationship/conjugal affairs had higher odds of being IHV positive (p=0.03). 
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Table 4.10: Association between Displacement and Disruption of 
Social and Sexual Network and HIV Infection 
(Unadjusted Analysis) 
RISK FACTOR (HIV) 
Displacement and disruption or 
social and sexual network 
HIV 
POS]TIVE/ 
TOTAL 
% JHV 
POSITWE 
Crude 
OR 
95% CI P- VALUE 
(Fisher's 
Exact teLt) 
Displaced _ 0.071 
No 24/331 7.3 1 
Yes 52/1103 4.7 0.6 0.4-1.1 
Displaced frequency 0.19 
Not displaced 24/333 7.2 1 
1-2 times 39/839 4.7 0.6 0.4-1.1 
>3 times l3t264 4.9 0.7 0.3-1.3 
1" time ever movement out of 0.61 
region of birth(to capital during 
war years) 18/396 4.5 1 
None 44/744 5.9 1.3 0.8-2.3 
Other 14/295 4.8 1.1 0.5-2.1 
War 
Disruption of Sexual Network 
Not separated 25/579 4.3 1 0.43 
Separated from spouse 8/138 5.8 0.7 0.3-1.7 
Separated and reunited 5M4 5.9 1.02 0.4-2.7 
Separated and never met 4/46 8.7 1.54 0.54.5 
Separation from spouse/partner 0.42 
No 25/579 4.3 1 
Yes 8/138 5.8 1.4 0.6-3.1 
No partner 43/714 6.0 1.4 0.9-2.4 
New relationship because of 0.76 
displacement 
No 53/978 5.4 1 
Yes 23/457 5.0 0.9 0.6-1.5 
, 
E. xtra relationship affair 0.03 
No 58/1203 4.8 1 
Yes 16/185 8.7 1.8 1.1-3.3 
Camp settlement 0.49 
No 30/621 4.8 1 
Yes 46/814 5.7 1.2 0.7-1.9 
Camp relationship 0.12 
No 63/1269 4.9 1 
Yes 131166 7.8 1.6 0.9-3.0 
Living near peacck-eeping 0.19 
battalion 
No 69/1230 5.6 1 
Yes 7/205 3.4 0.6 0.3-1.3 
Relationship with peacekeeping 0.34 
force members 
No 76/1418 5.4 - Yes 0/16 - - 
Abducted 0.71 
No 71/1324 5.4 1 
Yes 1 51110 4.6 0.8 0.3-2.1 
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Other observation of interest in Table 4.10 was the higher prevalence of HIV amongst 
women who had sexual relationships in refugee camps. Similar higher HIV 
prevalence was noted for women who never moved throughout the war period and 
also those who were separated from their spouses or partners. 
Exposure to Blood (Nosocomial and Jairogenic Factors) 
Table 4.11 show associations between nosocomial and iatrogenic factors and HIV. 
The only variable statistically significantly associated with FHV was blood 
transfusion during caesarean section operations. These women had six times the odds 
of being IRV infected (23.8%) (p = 0.001) (OR 5.8,2.1-16.3) compared to those with 
no operation (5.1 %). 
Although not statistically significant, the ORs for most of the other variables were 
consistently higher in those who had been admitted in hospital and or had surgical 
interventions. Overall those who had blood transfusion showed twice the odds of 
being IFHV positive. On the other hand no positive associations were observed for 
traditional practices. 
Table 4.11: Association between Nosocomial and latrogenic 
Risk Factors and HIV Infection (Unadjusted Analysis) 
RISK FACTOR (IIIV) HIV %HIV Crude 95%CI P-VALUE 
Exposure to blood during war period POSUIVE/ POSMVE OR (Fisher's 
TOTAL Exacts test) 
Admitted to hospital or seek cure for 0.35 
health reasons 
No 45/921 4.9 1 
Yes 31/514 6.0 1.2 0.8-2.0 
Medical intervention 0.52 
(IV drip, injections tooth extraction) 
No 20/334 5.9 1 
Yes 5611101 5.1 0.8 0.5-1.4 
Surgical operation in 1987 (%var 
period in the city) 
No 76/1417 5.4 - 
Yes 0/18 - - 
Surgical Operation 0.34 
No 70/1361 5.1 1 
Yes 6/74 8.1 1.6 0.7-3.9 
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Table 4.11 (continued): Association between Nosocomial and 
latrogenic Risk Factors and HIV Infection (Unadjusted Analysis) 
RISK FACTOR (HM 
Exposure to blood during war 
period (Nosocomial, iatrogenic) 
IUV 
POSITIVEt 
TOTAL 
%HIV 
POSITIVE 
Crude 
OR 
95%CI P-VALUE 
(Fisher's 
Exacts test) 
History of blood transfusion (non 0.93 
delivery) 
No 73/1381 5.3 1 
Yes 3154 5.6 1.1 0.3-3.5 
History of any blood transfusion 0.07 
(non-delivery and delivery)" 
No 69/1365 5.1 1 
Yes 7/70 10.0 2.1 0.9-4.7 
Pregnancy during war years 0.89 
No 65/1220 5.3 1 
Yes 11/215 5.1 0.9 0.5-1.8 
War delivery 0.56 
None 65/1218 5.3 1 
Formal 5165 7.7 1.5 0.6-3.8 
Non formal 5/125 4.0 0.7 0.3-1.9 
operation for pregnancy 
No 67/1322 5.1 1 0.19 
Yes 9/113 7.9 1.6 0.8-3.3 
Type of pregnancy operation <0.001 
None 67/1320 5.1 1 
Major CS with blood 5/21 23.8 5.8 2.1-16.3 
transfusion 
Minor without blood 4/94 4.3 0.8 0.3-2.3 
transfusion 
Abortion 0.48 
No 68/1315 5.2 1 
Yes 8/120 6.7 1.3 0.6-2.8 
History of sociocultural practice 0.37 
No 55/971 5.7 1 
Yes 21/464 4.5 0.8 0.5-1.3 
Type of scarification 0.66 
None 55/971 5.7 1 
Tribal markings 7/144 4.9 0.9 0.4-1.9 
Skin and gum tattoo 31106 2.8 0.5 0.15-1.6 
Multiple car piercing 11/214 5.1 0.9 0.5-1.8 
Group ceremony (practice done in 
groups) 0.51 
Not applicable 54/934 5.8 1 
No 7/144 4.9 0.8 0.4-1.9 
Yes 15)357 4.2 0.7 0.4-1.3 
Some overlap in those xvho have had multiple transfusions (both non delivery and delivery) 
141 
Sexual Coercion 
Sexual violence is a serious consequence of armed conflicts and was viewed as a 
potential risk factor for HIV transmission. Table 4.12, shows that although no 
statistical significant association was seen, rape victims had a higher IRV prevalence 
(6.8%) compared to women not raped (5.2%). The highest prevalence was seen 
amongst those raped by groups other than peace keepers and rebels. 
Table 4.12: The Association between Sexual Coercion 
and HIV Infection (Unadjusted Analysis) 
RISK FACTOR (HIV) HIV %HIV Crude 95% CI P -VALUE 
Sexual Coercion POSITIVE/ POSITIVE OR (Fisher's 
I 
TOTAL Exact test) 
No 
Yes 
Type of rope 
None 
Single 
Mixed gang 
Rape frequency 
None 
Single 
Multiple 
Responsible person 
None 
Rebel group 
Forces/peacek-eeping force 
member 
other (including family 
member) 
Survival sex 
No 
Yes 
67/1301 5.2 1 
9/132 6.8 1.4 0.7-2.8 
0.73 
67/1298 5.2 1 
7/100 7.0 1.4 0.6-3.1 
2/32 6.3 1.2 0.3-5.2 
0.93 
68/1322 5.1 1 
3/34 8.8 1.8 0.5-5.9 
5179 6.3 1.3 0.5-3.2 
0.28 
68/1303 5.2 1 
6/107 5.6 1.1 0.5-2.5 
0/13 - - 
2/12 16.7 3.6 0.8-16.9 
75/1433 
1 /2* 
too low 
Exposure to Blood (War Violence) 
Table 4.13 shows that there were no statistical significant associations between HIV 
infection level and exposure to war related wounds and blood. The highest IRV 
prevalence was among those who were exposed to blood of others accidentally. 
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Table 4.13: Association between Exposure to Illood (War Violence) 
and HIV Infection (Unadjusted Analysis) 
RISK FACTOR (HIV) 
Exposure to blood duting war 
period (warwounds) 
lH1IV 
POSITIVE/ 
TOTAL 
% IIIV 
POSITIVE 
Crude 
OR 
95%CI P-VALUE 
(Fisher's 
Exact test) 
Wounded in war 0.42 
No 61/1199 5.4 1 
Yes 15t235 6.4 1.3 0.7-2.3 
Tends to the wounds of others 0.45 
No 67/1220 5.5 1 
Yes 9/213 4.2 0.8 0.4-1.6 
Exposed to blood of others 0.34 
No 67/1205 5.6 1 
Yes 9/225 4.0 0.7 0.4-1.4 
Reasons for exposure to blood of 
other person 0.18 
None 67/1215 5.5 1 
Voluntary/coerced 7/204 3.4 0.6 0.3-1.3 
assistance/punishment 
Accidental 1 2/15 13.3 2.6 0.6-11.9 
Experience of STI 
STIs, especially ulcerative ones, are known to influence the susceptibility to IffV 
infection. Table 4.14 shows data collected on self reported history or current 
experience of STIs. The result shows that none of the variables relating to self- 
reported STI showed any significant association with FHV. 
A pattern of interest was noted which gave the highest BIN prevalences amongst 
those who reported offensive discharge, several occurrences and untreated STIs. 
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Table 4.14: Association between Experience of STIs and HIV 
Infection (Unadjusted Airialysis) 
RISK FACTOR (HIV) 
Experience of STI 
MV 
POSITIVE/ 
TOTAL 
% 111V 
POSITIVE 
Crude 
OR 
95%C1 P-VALUE 
(Fisher's 
Exact test) 
History of STY reproductive problems 0.15 
No 30/682 4.4 1 
Yes 46n53 6.1 1.4 0.9-2.3 
Reported symptoms of STI 0.14 
No 30/683 4.4 1 
Yes 46n5l 6.1 1.4 0.9-2.2 
Main STI symptoms 0.19 
None 301683 4.4 1 
Offensive discharge 331488 6.8 1.6 0.9-2.6 
Itching, sores and genital pains IU264 4.9 1.1 0.6-2.2 
STI frequency 0.26 
None 30/682 4.4 1 
Several occurrence 25/371 6.7 1.6 0.9-2.7 
Chronic 21/382 5.5 1.3 0.7-2.2 
Treatment of STI 0.67 
None 33/706 4.7 1 
Formal 23/413 5.6 1.2 0.7-2.1 
Traditional/self medication 16/265 6.0 1.3 0.7-2.4 
_Untreated 
4/51 7.8 1.7 0.6-5.1 
Serological survey - HIV and STI Sero-Prevalence 
Table 4.15 shows the association between HIV and the laboratory diagnosed STIs. 
Highly significant positive associations were observed between I-IIV and HSV2 and 
iEJBV but not with syphilis. 
Table 4.15: Association between of Laboratory Diagnosis of Viral 
STIs and HIV Infection (Unadjusted Analysis) 
RISK FACTOR (HIV) 
STI Scro-Prevalence 
HIV POSITIVE/ 
TOTAL 
% Inv 
POSITIVE 
Crude 
OR 
95%Cl P-VALUE 
(Fishers 
Exact test) 
SYPHILIS - TPHA 0.98 
Negative 73/1379 5.3 1 
Positive 3/56 5.4 1.0 0.3-3.3 
GENETAL HERPE - HSV2 0.01 
Negative 101375 2.7 1 
Positive 66/1037 6.4 2.5 1.3-4.9 
VIRAL HEPATITIS - HBV <0.001 
Negative 58/1274 4.6 1 
Positive 1 18/160 11.3 2.7 1.5-4.6 
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4. Z2 Multivariate(A(ijusted)Analysis-HIV 
Statistical significant sociodemographic and socioeconomic variables and war related 
risk factors were initially included in the multivariate logistic model as follows: age- 
group, gravid (trend), extra-relationship affairs, infant mortality and blood transfusion 
in war delivery. 
After eliminating any that were no longer significant (P--0.1o) when adjusting for the 
others, the final model included are those shown in Table 4.16. 
Table 4.16: Final Model of Adjusted OR Associated with HIV 
RISKFACTORS ADJUSTED 95%CI P-VALUE I 
OR (Likelihood ratio test) 
within the past 5 years 
No 
Yes 
operafion for pregnancy 
None 
Major CS with blood 
transfusion 
Minor without blood 
transfusion 
1 
2.43 
1 
5.44 
0.75 
0.01 
1.5-3.9 
0.02 
1 
1.9-15.5 
0.3-2.1 
The other STIs (HSV2 and HBV) were considered as markers for sexual behaviour 
(therefore considered as potential confounders or risk factors in themselves). 
However, they are also possibly on the causal pathways between the other variables 
and EIIV infection. It is therefore not clear whether they should be included in the 
main model or not, so separate models were fitted with and without these variables. 
Table 4.17 shows the results when other STIs were included in the model. HSV2 and 
I-IBV were still highly associated with MV and their inclusion made little difference 
to the effects of the other variables. 
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Table 4.17: Final Model of Adjusted OR Associated with HIV 
Including other STIs 
RISK FACTORS ADJUSTED 95%Cl P-VA-LUE I 
OR (Likelihood ratio test) 
Infant mortality within the past 5 years 0.01 
No I 
Yes 2.39 1.5-3.9 
Operation for pregnancy 0.02 
None I I 
Major CS with blood 5.48 1.9-15.9 
transfusion 
Minor without blood 0.77 0.3-2.2 
transfusion 
HVS2 0.02 
No I 
Yes 2.14 1.1-4.3 
HBV 0.001 
No I 
Yes 2.81 1.6-4.9 
4.2.3 Summary of Results 
The prevalence of EIIV amongst the study population was 5.3%. Bivariate analysis 
showed significant associations between IIIV and infant mortality, FHV and women 
involved in risky sexual behaviour such as with extra-relationship affairs, and 
between BIN and blood transfusion during delivery. A strong positive association 
was also found with the other STIs (HSV2 and HBV). 
Multivariate analysis did not find the extramarital variable significant and thus was 
eliminated from the final model. Strong associations were still found between MV 
infection and infant mortality which was possibly a reverse causal effect; the effect of 
nosocomial risk factor was shown with the association noted between IRV and 
women who received blood transfusion during delivery, and the association between 
I-HV and the other STIs also found in the multivariate analysis shows that the STIs are 
not confounding. HSV2 association could be a reflection of the risk through sexual 
behaviour and IHBV could be linked both sexual transmission route and asexual route 
as in blood transfusion. 
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4.3 Factors Associated with HSV2 - Crude and Adousted 
Analvsis 
HSV2 is an ulcerative STL transmitted through similar routes to BIV (sexual 
behaviour) and has been associated with increased transmission and susceptibility to 
HIV. Associations with HSV2 therefore indicate potential for I-HV transmission. 
4.3.1 Bivariate (Crude) Analysiv 
Sociodemogrtiphic Characteristics 
The HSV2 prevalence amongst the study population was high (73.3%) and the data 
showed several statistical significant relationships with sociodemographic and 
economic parameters as shown in Table 4.18. 
The type of clinic attended was significantly associated with HSV2 (p=0.04), with 
those who attended private clinic (77.4%), government rural clinic (76.8%), and the 
forces hospital (74.5%) having higher prevalences than those who attended the 
government referral hospital (67.9%) and NGO hospitals (69.4%). 
The HSV2 infection level showed an increasing trend as the age of the women 
increased. The OR showed a 4.3 odds of being HSV2 positive amongst older women 
35-48 years (p<0.001; OR 4.3 (95%Cl 2.4-7.7) compared to teenagers 13-19 years. 
The data showed that an increased number of pregnancies was associated with 
increased HSV2 incidence by two fold relative to primigravida, p<0.001. Women 
with 6-12 pregnancies recorded OR 2.4, (95%CI: 1.6-3.8) has the highest prevalence 
compared to primigravidae. 
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Table 4.18: Sociodemographic Risk Factors for HSV2 Infection 
(Unadjusted Analysis) 
Risk Factor (HSV2) HSV2 % HSV2 Crude 95%Cl P-VALUE 
Socio Demographic Risk Factor POSITIVE/ POSITIVE OR (Fisher's 
TOTAL Exact test) 
6ite tYPe/structure V. U4 
Government clinics 466/607 76.8 1 
Private 65/84 77.4 1.1 0.6-1.8 
Forces 114/153 74.5 0.9 0.6-1.3 
Government hospital 108/153 67.9 0.6 0.4-0.9 
Ngo/mission hospitals 284/409 69.4 0.7 0.5-0.9 
Age group <0.001 
13-19 180/304 59.2 1 
20-24 308/430 71.6 1.7 1.3-2.4 
25-29 278/344 80.8 2.9 2.04.1 
30-34 143/179 76.9 2.7 1.84.2 
35-48 93/108 86.1 4.3 2.4-7.7 
Educational status 0.23 
None 4551614 73.4 1 
Primary 183/247 74.1 1.1 0.7-1.4 
Secondary 357/500 71.4 0.9 0.7-1.1 
Post-secondary 43/51 84.3 1.9 0.9-4.1 
Marital status <. 001 
Married 416/542 76.8 1 
Relationship/cohabiting 517/695 74.4 0.9 0.7-1.1 
Single 102/171 59.7 0.4 0.3-0.6 
Type of union relationship 0.002 
Monogamous 792/1071 73.9 1 
Polygynous 184/238 77.3 1.2 0.9-1.7 
Unknown pattern 61/103 59.2 0.5 0.3-0.8 
Gravid /parity <. 001 
Primigravida 263/426 61.7 1 
2-5 pregnancy 660/843 78.3 2.2 1.7-2.9 
6- 12 pregnancy 114/143 79.7 2.4 1.6-3.8 
Spouse death 0.05 
No 972/1333 72.9 1 
Yes 49/56 87.5 2.5 1.2-5.8 
Strong positive significant associations were found between HSV2 and women whose 
pregnancies arose from extra relationship affairs; women who lost a spouse or partner 
and married women. The latter had the highest HSV2 prevalence amongst women in 
conjugal unions. 
Other positive statistical significant associations were observed between HSV2 and 
infant mortality variables (women who had lost an infant within the last 5 years of the 
war were almost one and half times the odds of being IRV positive. (p, = 0.02; ORIA, 
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95%CI: 1.1-1.9); Women with added responsibilities of caring for someone else 
showed a higher HSV2 (80.2%) prevalence than those without (67.5%) (p< 0.001; 
ORI. 9,95%C1 1.5-2.5). Women earning income through trade or business also 
showed a higher prevalence (p--0.001). 
Table 4.18 (continued): Sociodemographic Risk Factors for HSV2 
Infection 
RISK FACTOR (MV2) HSV2 % HSV2 Crude 95% Cl P -VALUE 
Socio demographic risk factors POSITIVE/ POSITIVE OR (Fisher's 
I 
TOTAL Exact test) 
Infant mortality in past 5 years 0.02 
No 779/1084 71.9 1 
Yes 258/328 78.7 1.4 1.1-1.9 
Current pregnancy owner/partner 0.03 
Stable Partner 999/1354 73.2 1 
Not partner (extra 46/58 79.3 1.3 0.5-3.8 
relationship) 
Occupation 0.001 
Salary 67/81 82.7 1 
Business 613/805 76.2 1.7 0.5-5.6 
None 357/526 67.9 1.2 0.34.0 
Responsible for caring for other <0.001 
person 
No 493/730 67.5 1 
Yes 515/642 80.2 1.9 1.5-2.5 
Partner occupation 0.25 
Salary 19409 74.9 1 
Business 503noo 71.9 0.8 0.6-1.2 
Forces 117/155 75.5 1.0 0.7-1.6 
Risk job(distant driver, sea 961119 80.7 1.4 0.8-2.4 
farer) 
Unemployed/ none 125/177 70.6 0.8 0.5-1.2 
Ethnicity 0.51 
Mende 198t261 75.9 1 
Terane 357/487 73.3 0.9 0.6-1.2 
Limba 1511202 74.8 0.9 0.6-1.4 
Loko 58/81 72.8 0.9 0.5-1.7 
Creole 50/67 74.6 0.9 0.5-1.5 
Other Indigene 127/189 67.2 0.7 0.4-0.9 
Other West Afficans 1 90/118 76.3 1.0 0.6-1.7 
Of all the variables in table 4.18, educational level, ethnicity and partner's occupation 
did not show any statistical significant associations. Although of no statistical 
significance, a trend was portrayed where the highest sero-prevalence was observed 
in those with the highest educational level (post secondary) and spouse with high risk 
jobs (long distant drivers, sea farers). 
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Displacement 
Table 4.19 showed the possible effects of displacement factors on HSV2 infectivity. 
These were indicative by the statistical significance associations and ORs described 
after the Table 4.19. 
Table 4.19: Association between Displacement and Disruption of 
Social and Sexual Network and HSV2 Infection 
(Unadjusted Analysis) 
RISK FACTOR (HSV2) 
Displacement and disruption of 
social and sexual network 
HSV2 
POSITIVE/ 
TOTAL 
% HSV2 
POSITIVE 
Crude 
OR 
95%CI P-VALUE 
(Fisher's 
Exact test) 
Displaced 
No 2321327 70.9 1 0.23 
Yes 805/1094 74.3 1.2 0.9-1.6 
Displaced frequency <0.001 
Not displaced 231)327 70.6 1 
1-2 times 589/825 71.4 1.0 0.8-1.4 
>3 times 22181261 83.5 2.1 1.4-3.2 
1' time ever moved out of region of 0.29 
birth (to capital during war years) 
Not applicable 289/389 74.3 1 
Other 525/731 71.8 0.9 0.7-1.2 
War 223/292 76.4 1.1 0.8-1.6 
Disruption of sexual network <0.001 
Not married/cohabiting 473nio 66.6 1 
Not separated 462/570 81.1 2.1 1.7-2.7 
Separated and reunited 60/82 73.2 1.4 0.8-2.3 
Separated and never met 38/45 84.4 2.7 1.2-6.2 
The frequency of displacement data showed that women who moved more than three 
times (83.5%) stood a two fold possibility of being HSV2 positive, (p<O. o0l; OR2.1, 
95%C11.4-3.2), compared to those who moved less (for 1-2 moves (71.4%) and those 
who were never displaced (70.6%) 
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Table 4.19(continued): Association between Displacement and 
Disruption of Social and Sexual Network and HSV2 
Infection (Unadjusted Analysis) 
RISK FACTOR (HSV2) 
Displacement and disruption of 
social and sexual nefivork 
HSV2 
POSITIVE/ 
TOTAL 
% HSV2 
POSITIVE 
Crude 
OR 
95% CI P -VALUE 
(Fisher's 
Exact test) 
Separation from spouse/partner <0.001 
No 104/135 77.0 1 
Yes 462/570 81.1 1.3 0.8-2.0 
No partner 488/703 66.6 0.6 0.4-0.9 
New relationship because of 
displacement 
No 719/959 74.9 1 0.06 
Yes 318/453 70.2 0.8 0.6-1.0 
Extra relationship affair 0.41 
No 868/1182 73.4 1 
Yes 131/183 71.6 0.9 0.6-1.3 
Camp settlement 0.63 
No 444/610 72.8 1 
Yes 593/802 73.9 1.1 0.8-1.3 
Camp relationship 0.88 
No 915/1247 73.4 1 
Yes 122/165 73.9 1.0 0.7-1.5 
Living near peacekeeping <0.001 
battalion 960/1210 74.9 1 
No 13 1 M2 64.9 0.6 0.5-0.8 
Yes 
Relationship with peacekeeping 0.06 
force member 
No 1021/1395 73.2 1 
Yes 15/16 93.8 5.4 0.7-41.7 
Abducted 0.26 
No 951/1302 73.0 1 
Yes 1 85/109 77.9 1.3 0.8-2.1 
The OR showed an increased HSV2 positivity in women who were not separated 
from their sexual units (p<0.001). Similar positive association was observed for those 
who were permanently separated from their spouse (p<0.001); yet those that were 
separated but later reunited with their spouses had lower HSV2 level. 
Unexpectedly, the OR for women who lived near peacekeeping forces was less than I 
(p=0.003, OR 0.6,95%CI 0.5-0.8) showing that they are less likely to be HSV2 
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positive than those who do not live near the peace keeping forces. However, those 
who had sexual relationship with a member of the peace keeping forces had greatly 
increased odds of being infected. 
All other displacement variables noted no statistical relationships. Being displaced 
did not seem to affect the HSV2 sero-status of the women. Similar observations were 
made for those who settled in camps, had camp relationship, and had extra 
marital/conjugal affairs and those who were abducted. 
Exposure to Blood (Nosocomial and Iatrogenic Factors) 
Nosocomial and iatrogenic effects (Table 4.20) were observed with variables relating 
to seek health care and activity of health care provider during the war years. 
Table 4.20: Association between Nosocomial and latrogenic Risk 
Factors and HSV2 Infection (Unadjusted Analysis) 
RISK FACTOR (HSV2) HSV2 % HSV2 Crude 95% CI P -VALUE 
Exposure to blood during war POSITIVE/ POSITIVE OR (Fishers 
years (Nosocomial, iatrogenic) TOTAL Exact test) 
Pregnancy during war years 0.19 
No 872/1198 73.8 1 
Yes 165/214 77.1 1.3 0.9-1.8 
War delivery 0.35 
None 871/1196 72.8 
Formal 49/64 76.6 1.2 0.7-2.2 
Non formal 98/125 78.4 1.4 0.8-2.1 
Pregnancy problems 0.02 
No 845/1170 72.2 1 
Yes 1921242 79.3 1.5 1.1-2.1 
operation for pregnancy <0.001 
No 942/1301 72.4 1 
Yes 95/111 85.6 2.3 1.3-3.9 
Type of pregnancy operation 
None 942/1299 72.5 1 0.01*** 
Major CS with blood 21/21 100.0 - 
transfusion 
Minor without blood 74/92 80.4 1.6 0.9-2.65 
transfusion I 
*** There was no knoivndocumcntafion that HSV2 could be transmitted via blood transfusion. Although an 
association is sho%%n, but this is not biologically plausible and therefore not a causative association. 
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Table 4.20(continued): Association between Nosocomial and 
latrogenic Risk Factors and HSV2 Infection (Unadjusted Analysis) 
RISK FACTOR (HSV2) HSV2 % HSV2 Crude 95%C1 P-VALUE 
Exposure to blood during war POSITWE/ POSf1WE OR (Fisher's 
period (Nosocornial, iatrogenic) TOTAL acts test) 
Admitted or seek cure for health 0.82 
reason 
No 665/903 73.6 1 
Yes 372/509 73.1 0.9 0.8-1.2 
Medical intervention 0.13 
(IV drip, injections tooth extraction) 
No 231329 70.2 1 
Yes 806/1083 74.4 1.2 0.9-1.6 
Surgical operation in 1987 (war 0.68 
period in the city) 1023/1394 73.4 1 
No 14/18 77.8 1.3 0.4-3.9 
Yes 
Surgical operation 0.66 
No 981/1338 73.3 1 
Yes 56174 75.6 1.1 0.7-1.9 
Abortion 0.43 
No 954/1294 73.7 1 
Yes 83/118 70.3 0.85 0.6-1.3 
History of blood transfusion 0.17 
No 993/1358 73.1 1 
Yes 44/54 81.5 1.6 0.8-3.2 
History of sociocultural practice 0.53 
(Scarification) 
No 695)953 72.9 1 
Yes 342/459 74.5 1.1 0.8-1.4 
Type of scarification 0.76 
None 675/953 72.1 1 
Tribal markings 111/144 77.1 1.2 0.8-1.9 
Skin and gum tattoo 78/105 74.3 1.1 0.7-1.7 
Multiple car piercing 153/210 72.9 0.9 0.7-1.4 
Group ceremony (practice done in 
groups) 
No 108/142 76.1 1 0.50 
Yes 261/348 75.0 0.9 0.6-1.5 
Not applicable 668/922 72.5 1.2 0.6-2.1 
in Table 4.20, pregnancy problems resulting in related surgical operations that 
warranted blood transfusion were the only ones that showed statistical significant 
relationships. From the data, women with pregnancy problems (p=0.022, ORI. 5 
95%CI 1.2-2.1), operation for pregnancy (ýý. 003, OR 2.3 95%C1 1.3-3.9) and all of 
the respondent who had had a major operation involving blood transfusion, were 
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positive for HSV2 (p = 0.005). The OR showed that women who had pregnancy 
related operations and also blood transfusions had an average of two times the odds of 
being HSV2 infected. Other variables relating to health seeking behaviour such as 
admitted in hospital, recipient of IV drips or infection, other surgical operation and 
history of scarification showed no relationship with HSV2 infection in the study. 
Sexual coercion, Exposure to Blood (War Violence) and Experience of 
S TIS 
Variables relating to sexual coercion (Table 4.21), exposure to blood as a result of 
war violence (Table 4.22), and history and experience of STI (Table 4.23), showed no 
relationship associated with HSV2 either. 
Table 4.21: Association between Sexual Coercion 
and HSV2 Infection (Unadjusted Analysis) 
RISK FACTOR (HSV2) 
Sexual Coercion 
HSV2 
POSITIVE/ 
TOTAL 
% HSV2 
POSITIVE 
Crude 
OR 
95%C1 P-VALUE 
(Fisher's 
Exact test) 
Raped (sexual coercion) 
No 933/1278 73.0 1 0.29 
Yes 102/132 77.3 1.3 0.8-1.9 
Type of rape 
None 931/1274 73.02 1 0.47 
Single 77/101 76.2 1.2 0.7-1.9 
Mixed gang 26/32 81.3 1.6 0.6-3.9 
Rape frequency 
None 952/1299 73.3 1 0.67 
Single 24/34 70.6 0.9 0.4-1.8 
Multiple 61n4 77.0 1.2 0.7-2.1 
Responsible person 
None 935/1280 73.1 1 0.50 
Rebel group 921120 76.7 1.2 0.8-1.9 
F-orces/Peacek-eeper 10/12 83.3 1.8 0.4-8.5 
Oflier (including family - 
member) 
Survival sex 
No 1306/1410 73.5 *Exposure too few 
Yes 1 /2* 50.0 
However as seen in Table 4.21 even though type of rape also recorded no statistical 
significance, seropositive women who suffered mixed (gang and single) type rape 
(81.3%) with member of the forces or peace-keeping force as responsible party, 
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showed a higher positivity (83.3%) compared to rape committed by rebels (76.7%) or 
other. The response to survival sex was low and was not included in the analysis. 
Table 4.22: Association between Exposure to Blood (War Violence) 
and HSV2 Infection (Unadjusted Analysis) 
RISK FACTOR (HSV2) 
Exposure to blood during war 
period (war wounds) 
HSV2 
POSITIVE/ 
TOTAL 
% HSV2 
POSITIVE 
Crude 
OR 
95%C1 P-VALUE 
(Fisher's 
Exact test) 
Wounded in war 0.67 
No 863/1179 73.2 1 
Yes 173/232 74.6 1.1 0.8-1.5 
Tends to the wounds of others 0.57 
No 876/1198 73.1 1 
Yes 159/212 75.0 1.1 0.8-1.5 
Exposed to blood of others 0.68 
No 866/1183 73.2 1 
Yes 167)224 74.6 1.1 0.7-1.5 
Reason for exposure to blood 
None 875/1193 73.3 1 0.71 
Voluntary/coerced 
assistance/punishment 161)216 74.5 1.1 0.8-1.5 
Accidental 1 1/2 50 0.4 0.02-5.8 
Table 4.23: Association between Experience of STIs and HSV2 
Infection (Unadjusted Analysis) 
RISK FACTOR (IISV2) 
Experience of STI 
HSV2 
POSITIVE/ 
TOTAL 
%HSV2 
POSITIVE 
Crude 
OR 
95%CI P-VALUE 
(Fisher's 
Exact test) 
History of STI/ reproductive problems 0.33 
No 484/678 72.2 1 
Yes 553n42 74.5 1.1 0.9-1.4 
Reported symptoms of STI 0.42 
No 486/671 72.4 1 
Yes 550n4O 74.3 1.1 0.9-1.4 
Type of STI symptoms 0.62 
None 485/671 72.3 1 
Offensive discharge 3601481 74.8 1.1 0.9-1.5 
Itching, sores and genital pains 192/260 73.6 1.1 0.8-1.5 
STI frequency 0.56 
None 484/670 1 
Several occurrence 270YW 73.8 1.1 0.8-1.4 
Chronic 2831376 75.3 1.2 0.9-1.6 
Treatment of STI 0.61 
None 501/693 72.3 1 
Formal 309/407 75.9 1.2 0.9-1.6 
Traditional/self medication 191,262 72.9 1.0 0.7-1.4 
Untreated 36/50 72.0 0.9 0.5-1.9 
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Serological Survey - HS V2 and STI Prevalence 
In table 4.24, HSV2 positivity showed a strong association with the biological survey 
of the other STIs. Highly positive associations were observed between HSV2 and 
MV (p=0.01, OR2.5 95% CI 1.3-4.9); and also between HSV2 and syphilis (p=0.05, 
OR 2.1 95% CI 0.99-4.6) and between HSV2 and HBV (p=0.05, ORI. 5 95% 
C11.01-2.3) 
Table 4.24: Association between of Laboratory Diagnosis of Viral 
STIs and HSV2 Infection (Unadjusted Analysis) 
RISK FACTOR (HSV2) 
STI Scro-Prevalence 
HSV2 
POSITIVE/ 
TOTAL 
% HSV2 
POSITIVE 
Crude 
OR 
95%Cl P-VALUE 
(Fisher's 
Exact test) 
HIV I and HIV-2 0.01 
Negative 971/1336 72.7 1 
Positive 66n6 86.8 2.5 1.34.9 
SYPHILIS - TPHA 0.05 
Negative 991/1358 72.9 1 
Positive 46/54 85.2 2.1 0.994.6 
0.05 
VIRAL HEPATITIS - HBV 
Negative 908/1251 72.6 1 
Positive 1 128/160 80.0 1.5 1.01-2.3 
4.3.2 Multivariate (Adjusted) Analysis - HSV2 
HSV2 was considered as secondary outcome and also a risk factor for HIV 
transmission and vulnerability. With the high prevalence of HSV2 in the study 
population, there were more statistically significant associations found. These were 
fitted stepwise in the multivariate logistic model. Initially the significant 
sociodemographic and socioeconomic variables were included. War related risk 
factors were then included to the minimum significant variables achieved in the initial 
model fitted. The final model shown in Table 4.25 with all significant associated 
variables. Table 4.26 included the fitted STIs which showed the minimum variables 
that remain highly significantly associated with HSV2. Although HIV could possibly 
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be on the causal pathway for HSV2, it was included in the model in Table 4.26 and its 
inclusion and also that of HBV made no change on the levels of associations. 
Therefore that model without the STIs was not included in this thesis for all the other 
STIs as well. 
Table 4.25: Final Model of Adjusted OR Associated with HSV2 
RISKFACTORS ADJUSTED 95% Cl P-VAILUE I 
OR (Likelihood ratio test) 
Site code: 
Private I 
Government clinics 1.34 0.7-2.4 
Forces hospital 1.04 0.5-2.0 
Government hospital 0.83 0.4-1.6 
NGO hospital 0.70 0.4-1.3 
Age group 
13 - 19 years 1 
20 - 24 years 1.65 1.2-2.3 
25 - 29 years 2.62 1.7-4.0 
30 - 34 years 2.56 1.54.4 
35- 48 years 4.39 2.2-8.9 
Gravid/ Parity 
Primigravida 1 
2-5 Pregnancies 1.55 1.1-2.1 
6-12 Pregnancies 0.98 0.5-1.8 
Displacement frequency 
Not displaced 1 
1-2 times 1.22 0.9-1.7 
>3times 2A4 1.6-3.8 
Living near peacekeeping force 
members I 
No 0.52 0.4-0.7 
Yes 
Relationship with peacekeeping 
force members 
No I 
Yes 11.67 1.5-91.8 
operation for pregnancy 
None I 
Major CS with blood **all positive 
transfusion 
Minor without blood 1.20 0.7-2.1 
transfusion 
0.02 
<0.001 
0.01 
<0.001 
0.01 
<0.001 
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Table 4.26: Final Model of Adjusted OR Associated with HSV2 
Including other STIs 
RISKFACTORS ADJUSTED 95% Cl P-VALUE I 
OR (Likelihood ratio test) 
Site code: 
Private 1 0.02 
Government clinics 1.25 0.7-2.3 
Forces hospital 0.98 0.5-1.9 
Government hospital 0.78 0.4-1.5 
NGO hospital 0.65 0.4-1.2 
Age group 
13 - 19 years I <0.001 
20 - 24 years 1.64 1.2-2.3 
25 - 29 years 2.55 1.7-3.9 
30- 34 years 2.45 1.44.2 
35- 48 years 4.23 2.1-8.6 
Gravid/ Parity 0.01 
Primigravida 1 
2-5 Pregnancies 1.59 1.2-2.2 
6-12 Pregnancies 1.04 0.4-1.6 
Displacement frequency <0.001 
Not displaced 1 
1-2 times 1.23 0.6-1.9 
>3timcs 2.51 0.9-1.7 
Living near peacekeeping force 0.01 
members I 
No 0.52 0.4-0.7 
Yes 
Relationship with peacekeeping <0.001 
force members 
No I 
Yes 12.34 1.5-97.3 
operation for pregnancy 
None I 
Major CS with blood "all. positive 
transfusion 
Minor without blood 1.23 0.7-2.2 
transfusion 
HIV 0.05 
No I 
Yes 1.97 1-3.9 
HBV 0.01 
No I 
Yes 1.67 1.1-2.6 
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The variables in Table 4.25 showed HSV2 to be associated with the type of clinic 
attended by the women. Women attending the government rural clinics showed the 
highest level of HSV2 infection. The results also showed an age related association 
similar to that noted in the crude analysis. HSV2 infection increased with the age 
group, with the oldest age group being the most affected by almost four times 
compared to the teenagers. The number of pregnancies also related to HSV2 with the 
highest level found in the multiple pregnancies. 
The war related factors that influenced HSV2 infection by increasing its prevalence 
were seen as displacement frequency, living near to peacekeeping groups and having 
sexual relationship with the peace-keeping force members. A major risk factor was 
the surgical operation with blood transfusion variable. All those who were exposed to 
this factor were HSV2 positive. In Table 4.26, IIIV and IHBV continued to show 
significant association with HSV2 whereas syphilis was eliminated as it was not 
significant after adjusting for the other variables. 
4.3.3 SummaryforHM 
The prevalence for HSV2 in the study population was alarmingly high. Bivariate 
analysis found strong positive associations with most of the sociodemographic and 
socioeconomic variables apart from educational level, spouse occupation and 
ethnicity. However after adjusting for the other, multivariate analysis retained the 
type of clinic attended, age and gravid as significantly associated with HSV2 
infection. 
Amongst the war related risk factors, the following variables were associated with 
HSV2 in the crude analysis: displacement and disruption of social and sexual 
networks variables, separation of spouse, living near to peacekeeping forces camps, 
and sexual relationship with members of the peace keeping forces and nosocomial 
factors such as surgical operation in hospitals and blood transfusion. Of these factors 
multiple displacements, relationship with peacekeeping members, operation for 
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prcgnancy including blood transfusion %vere still significantly associated with HSV2 
in die multivariate analysis. 
I IIV and the other STIs (I IIIV and syphilis) that were all statistically significant in the 
crude analysis %%trc filtcd into tile multivariate logistic model as they were considered 
as risk- maikers and potential confounders in dicinselves. As seen in Table 4.25, HIV 
and I IIIV remained significantly associated with HSV2. However their addition to the 
model did not change any of the associations. 
4.4 Factors Associated with HBV - Crude and Adiusted 
Analysis 
In this study, 160 of the 1434 (11.2%) study participants were HBV positive. HBV 
like I IIV share the same sexual route of transmission and they can both be transmitted 
parenterally through blood transfusion which is the most cfficient transmission route 
for both infections. Unlike IISV2 and syphilis, HBV is a non-ulcerative STI and its 
endemicity is well known in the region. 
4.4.1 Birariale (Crude). -Inalys& - 1111 V 
Sociodentographic undSocioecottomic CharacterLythw 
Of all the sociodemographic and socioeconomic characteristics data collected (Table 
4.27, only gravid showul a statistical significant association with HBV infection 
(p=0.03). The result shows that HBV scro-positivity was more prevalent in women 
with fewer prcgnancies (p=0.03), with prim igravid- 13.5%, than multigravidae. 
I lo%%, evcr the Oil ircnds gave an inverse relationship, the higher the pregnancy the 
lo%wr the OR. 
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Table 4.27: Sociodemographic Risk Factors for IIBV Infection 
(Unadjusted Analysis) 
RISK FACUOR (1111%r) 
So, ch) demographk- risk factors 
JIBV 
POSITIVE/ 
TOTAL 
% JIBV 
POSITIVE 
Crude 
OR 
95% CI P- VALUE 
(Fisher's 
Exact test) 
Sile qpChInicture 0.08 
Govi-millent clinici 671655 10.8 1 
lInvate 2/94 2A 0.2 0.0-0.8 
Fotacs 19/154 12.3 1.2 0.7-2.0 
Gm-cinniml 11(hpillil 18/160 11.3 1.1 0.6-1.8 
NGO/111ý%%ioll Igo-ilitals 54/413 13.1 1.2 0.9-1.8 
Age proup 0.91 
13-19 3KO12 12.2 1 
20-2.1 -1-11435 10.1 0.8 0.5-1.3 
25 - 29 1013-19 11.5 0.9 0.6-1.5 
30-3-1 23/1181 12.7 1.0 0.6-1.8 
35-48 13/109 11.9 0.9 0.5-1.9 
Educilional Maims 0.71 
None NV630 10.4 1 
Prinixy 26P-48 10.5 1.0 0.6-1.6 
11,, W)1idxy (13/505 12.5 1.2 0.8-1.8 
l'o-4 --d-Unklmy 5151 9.8 0.9 0.4-2.4 
Mantal mattvs 0.50 
hlamml 661552 11.9 1 
71n(M 10.1 0.8 0.6-1.2 
single 22/174 12.6 1.1 0.6-1.8 
T)pc of unian 1clatiol0lip 0.28 
hionoganitmil 113/1086 10.4 1 
P01) V)UMA. 33r-43 13.5 1.4 0.9-2.1 
Unkrumn pititau 141105 13.3 1.3 0.7-2.4 
Uravid 414nty 0.03 
Pritingravid 59/436 13.5 1 
2-51,11: glizincics 93/852 10.9 0.8 0.6-1.1 
6- 12 1 1ri: gnanci(--i 8/146 5.5 0.4 0.2-0.8 
I'liere %-as no other statistical significant association observed for the other variables 
but identifiable patterns were observed in women who had spouse with risky 
occupation (long distant drivers, sea farer). They had the highest positivity (17.5%) 
followLd by unemployed spouses (12.30, o), business men (10.9%), spouses who 
worked in forces 8.80fa. and the least %,. -as noted for spouses with regular salaried 
cruployment (7.80ea). No othcrsociodemographic paramctcrshowed any relationship. 
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Table 4.27(con fin tied): Sociodemographic Risk Factors for 1JBV 
Infection (Unadjusted Analysis) 
RISK FACUOR (IIBV) 
Soclo demographic- risk ractors 
IIBV 
POSITIVE/ 
TOTAL 
% IIBV 
POSITIVE 
Crude 
OR 
95%CI 13-VALUE 
(Fisher's 
Exact test) 
Spoux. dcall) 0.31 
No 150/1355 11.1 1 
Y" 9/56 16.1 1.5 0.7-3.2 
111rant 11101talit). ill pa. 4 SyCAN 0.60 
No 126/11 W 11.4 1 
Yc. 4 341330 103 0.9 0.6-1.3 
Curient limpimicy owicr/ 0.53 
114.11,11cr 155/1376 11.3 1 
Stable l1anna 
Not paivicr (c. mra 5/58 8.6 0.7 0-3-1.9 
feint lol I -Jilp) 
Malpatioll 0.90 
l1w6lims 9-IM20 11-5 1 
Salary W81 9.9 0.8 0.4-1.8 
Now 58/533 10.9 0.9 0.7-1.3 
14--j)onsible for cating ror odia 0.50 
perwil 
No 80K)88 11.6 1 
Yes 6-W53 9.8 0.8 0.6-1.2 
Not all)licabic 7/52 13.5 1.2 0.5-2.7 
flarmer mcupatim 0.21 
Salary 26f-100 7.8 1 
l1U%1, l14N% 77/708 10.9 1.1 0.7-1.8 
1-, olccýi 14/159 8,8 0.9 0.5-1.8 
lb. skjob (distam driva. sw 21/120 17.5 1.9 1.1-3.6 
raftx) 
Unallploycd / 11olic 2-1/179 123 1.3 0.7-2.4 
1-tillucity 0.70 
Maide 25/26-1 9.5 1 
'I'cullic 54/499 )0.8 1.2 0.7-1.9 
1.1111ba 25P-al 123 1.3 0.7-2.4 
LA ILO 11/81 13.6 1.5 0.7-3.2 
clcolc 8W 11.9 1.3 0.6-3.0 
0111cr flujigaic 27/114 13.9 1.5 0.9-2.8 
Other West Afficafri 10/118 8.5 0.9 OA-1.9 
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Mylacemetif 
Table 4.28 shows that only two variable sets showed possible associations between 
displacement factors and I IBV. Firstly, the highest odds of being HBV infected was 
observed in those who primarily move because of the war (p=0.01) (OR 1.2; 950/OCI 
0.7-1.8). The second variable %%2s a measure of sexual behaviour, in which the extra 
relationship affairs variable showed a reverse significant association (p=0.03), with 
the exposed showing a lower prevalence than die unexposed. 
Table 4.28: Association between Displacement and Disruption of 
Social and Sexual Network and I-IBV Infection 
(Unadjusted Analysis) 
R IS K FA CID R (I I HV) 
DISlItAcenteni and dhrulltým or 
mi-clAl anti sc%ual nc[, A ork 
JIBV 
POSITIVE/ 
TOTAL 
% IIBV 
POSITIVE 
Crude 
OR 
95%Cl P-VALUE 
(Fisher's 
Exact test) 
Dv-%plwal 0.53 
No 34/333 10.2 1 
Yvi 12611100 11.5 1.1 0.8-1.7 
Displiwal fraluency 0.22) 
Not displa=l 34/332 10.2 1 
1-2 Imun IMM38 12.4 1.2 0.8-1.9 
>3 tunci 22r-63 8.4 0.8 0.5-1.4 
I' c%-cr inowd out of rcgion of birth 0.01 
None 81/395 12.9 1 
Other (Afl44 8.9 0.7 1.4-1 
War 43/2195 14.6 12 0.7-1.8 
INNnIptiOn ONAAUal 11CMUk 0.83 
Not 79n2l 10.9 1 
63/578 10.9 0.9 0.7-1.4 
. kjiaru1t. %l and munitud 10, N, 4 11.9 1.1 0.5-2.1 "k1larat(Al 1110 never Inct 7/46 15.2 1.5 0.6-3.4 
In Table 4.28, no other statistical significant associations were observed for tile other 
variables but the rollowing trends and patterns %vere noted. Reverse trends were also 
observed for canip relationship and sexual relationship with peace-keeping forces 
where the exposed had lower I]BN' incidence. High HBV positivity was also found in 
women who %%vre separated from their sexual partners and were never reunited. This 
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pennanent separation recorded 15.20, S positive, 3% higher than those who were 
reunited with their spouse at some stage and those who were not separated from their 
spouse. 
Table 4.28 (continued): Association between Displacement and 
Disruption of Social and Sexual Network and I-IBV Infection 
(Unadjusted Analysis) 
RISK FACUOR IIIIV 
DIIIIIACCIUCIll und disruption or 
-sti-clAl xnd sciuAl nctAork 
1111%, 
I, OSITI%lFJ 
-rOTAL 
% IIBV 
POSITIVE 
Crude 
OR 
95% Cl P-VALUE 
(Fisher's 
Exact test) 
sc-paralloll roml -inn'e'lixt1wr 0.84 
No IK/138 13.0 1 
Ycl 63/578 10.9 0.8 0.5-1.4 
No partner 79/714 11.1 0.8 0.5-1.4 
Nc%%, roatimmhip iKvxjt, w or 0.99 
dt. %placcincm 
No I W. A) 77 111 1 
Yes 51/457 11.2 1.0 0.7-1.4 
Extra rclatioll-4lip affair 0.032 
No 144/1202 11.9 1 
Yes to/185 5.4 0.4 0.2-0.8 
Not ajj)licablc -1/39 2.5 0.8 03-2.4 
Camp scillcluclit 0.84 
No 71 X)21 11.4 1 
Y" 89M 13 10.9 0.95 0.7-1.3 
Camp rclation-Jiiji 0.22 
No 147/1268 11.6 1 
Yci 13/100 7.8 0.64 0.4-1.2 
Living ricar pcoa-ka-Iiing battalion 0.85 
No 138/1229 11.2 1 
Ycl 22/2105 10.7 0.95 0.6-1.5 
Relationship %kith Ivica-mlling 0-53 
rorce mcmber 
No 159/1417 11.2 1 
Yes 1/16 6.3 0.5 0.14.0 
Abducted 0.71 
No 149/1323 11.3 1 
Yes 11/110 10.0 0.9 0.5-1.7 
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Erposure it) Blood (Nosocomial and falrogenic Factoff) 
Table 4.29 showed that none of the variables connected to health seeking patterns and 
licalth providcr scrvices indicatcd wiy statistical significant trend in the data collected. 
Possible pattern of interest %yere noted ror women, who were not pregnant during the 
%%-ar years, showed higher 1113V positivity (11.8%) relative to those who carried 
pregnancy (7.41o'O). I'lic same trend was observed for abortion and operation for 
pregnancy wlicre the unexposed had higher scro-prevaicncc than tile exposed. 
Table 4.29: Association between Nosocomial and latrogenic Risk 
Factors and MW Infection (Unadjusted AnalYsis) 
RISK FACUOR (flu%') 
Exlmjwm to I)kxxl duringAar 
)cArs (NowaimiAl, lik1mgmic) 
Admittal or. %cck- ctue for licaldi 
No 
Yc'4 
Medical intavaitim 
(IV dlip, 111jcCtions twth lAuaction) 
No 
Y cm 
Surgical opcration in 19S. 7 (war 
pai(XI ill 111C City) 
No 
Y(m 
Surgical UIX-futioll 
No 
Ycs 
I limory or motia triusrusion 
No 
Y" 
Prcsnancy t1tuing %% ar)v= 
No 
Yc't 
wardelivay 
Nonc 
Fomlal 
Non funnal 
Prcgnancy I'lublalis 
No 
1111%1 %fill%, Crude 95%Cl P-VALUE 
POSITIVE/ POSITIVE OR (Fisher's 
TOTAL Exact test) 
0.41 
9&A)21 10.6 1 
62/513 12.1 1.2 0.8-1.6 
0.33 
32/334 9.6 1 
12x/l 100 11.6 1.2 0.8-1.9 
160/1-117 11.3 - 
0/17 0 - 
0.34 
149/1361 10.9 1 
IM3 15.1 1.4 0.7-2.8 
0.90 
15-1/1381 11.2 1 
(11/53 11.3 1.01 0.4-2.4 
0.06 
144/1219 11.8 1 
10215 7.4 0.6 0.4-1.0 
0.08 
144/1217 11.8 
2ff)5 3.1 
121125 9.6 3.3 0.7-15.5 
0.42 
137/1191 11.5 
23/2143 9.5 0.8 0.5-1.3 
165 
T8b1c 4.29 (continued): Association between Nosocomial and 
latrogenic Risk Factors and IIBN1 Infection (Unadjusted AnalYsis) 
RISK FAC`I*OR (I[B%') IIB%1 % IIBV Crude 95%C1 P-VALIJE 
rytimsure to blood duringAmr POSITIVE/ POSITIVE OR (Fisher's 
% cArs, (NowconsiAl. ImInmcnic) TOTAL Exact test) 
(ýicralum for picpancy 0.08 
No 153/1321 11.6 1 
Ycs 7/113 6.2 0.5 0.2-1.1 
orpicginuicy olmation 0.11 
None 153/1319 11.6 1 
Major CS wilb I)UXYJ OP2 I 
limmfirtioll 
Mimir %taboul Wood 7,94 7.5 0.6 0.3-1.3 
traltirusuill 
Abortion 0.20 
No 151/1315 11.5 1 
Yc: % 9/119 7.6 0.6 0.3-1.3 
1 Ii. -story of weimillillral 11twice 0.41 
(Scanficaii(m) 
No 113,070 11.7 1 
Yc: % 47/4&1 10.1 0.9 0.6-1.2 
*1*)IWC or. -w4vificalioll 
None 113)970 11.7 1 0.71 
Tnbal mmkinp 1.11144 9.7 0.8 0.5-1.5 
Skill luld pull) talloo 13/106 12.3 1.1 0.6-1.9 
Mulliple car piming 20P-14 9.4 0.8 0.5-1.3 
Group ccranorty (practicc done ill 
vroupi) 0.42 
No 151144 10.4 1 
Ycs 331357 9.2 0.9 0.6-2.1 
Not applicable II W33 12 1.2 0.5-1.7 
Sexual Coercion, Eyosure to Blood (11"ar Violence) and EAperience of 
S77 
III sexual coercion (Table -1.30), no statistical significant relationships were observed, 
with any or the factors explored and HBV infection level. The only pattcm observed 
%vas a high positive level noted amongst women who were not mped (11.3%) relative 
to those raped by gangs (6.30'o). 
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Table 4.30: Association between Sexual Coercion 
and II BN1 Infection (Unadjusted Analysis) 
RISK FACTOR (JIB%') IIHN, % JIBV Crude 95%CI P-VALUf-- 
Sexual Cocirrion POSITIVE/ POSITIVE OR (Fisher's 
TOTAL Exact test) 
11alvd (. W-\Ual tAxiciml) 0.62 
No 1.17/1300 11.3 1 
yt-% 13/132 9.9 0.9 0.5-1.6 
i*)Ix: orruiv 0.70 
Now I. M0297 113 1 
single 11/101 10.9 0.9 0.5-1.8 
Mixed pme 2/32 6.3 0.5 0.1-2.2 
Rupc fialtlawy 0.73 
Now I-IW1321 11.2 1 
SIfIgIc 5/34 14.7 1.3 0.5-3.6 
7ng 8.9 0.7 0.3-1.7 
11"10f)-4111C I)a-AXI 0.71 
Nonc 1,17/1302 11.3 1 
IW)cl vioup 12/107 11.2 0.9 0.5-1.9 
0/13 - 
Other bucluding family 1/12 8.3 0.7 0.1-5.6 
111cmix. -O 
No 159/1432 11.1 - 
YCS 1/2 50 
Ta ble 4.3 1: Association I)cIlveen J, 'xpostire to Blood (War Violence) 
and 111INI In fection (Unadjusted Analysis) 
RISK FAUUOR (IIBV) IIBV % IIBV Crude 95%CI P-VALUE 
E%poturv to bhmml duringiAmr PosmvE/ POSITIVE OR (Fisher's 
period (% mrA oundi) TOTAL Exact test) 
Wou"d III %% ar 0.63 
No 136/1198 11.4 1 
Ym 2. lf-)35 10.2 0.9 0.6-1.4 
Tv-116 to %%otuldi orothas 0.91 
No 136/12-10 11.2 1 
YCS 24P-12 113 1.0 0.6-1.6 
1--%. I-K)%-d to wood orothas 0.90 
No 13S11205 11.2 1 
Yvi 25P-24 11.2 0.9 0.6-1.6 
ftmunm for oqx)Nurc 
None 136/1215 11.2 1 
volumary/waved 24r-16 11.1 0.9 0.6-1.6 0.90 
Accidental op- 
Iliere were no associations noted between exposure to war violence, war wounds and 
blood of ollicts (Tabic 4.3 1) and cxpcricncc of STI (Table 4.32) variables, and HBV 
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infection. All variables not mentioned remained non specific or showed no significant 
link or pallcm of interest. 
Table 4-32: Association between Experience of STIs and HBV 
Infection (Unadjusted Analysis) 
RISK FAM'OR I IH%' IIBV % IIBV Crude 95%Cl P-VALUE 
POSMVE/ POSITIVE OR (Fisher's 
TOTAL Exact Test) 
I limor). or STU tqlrtxlucti%-c 
probicill-4 
No 
Ycs 
RI'lx1rial sylliplogiv; or STI 
No 
Y" 
Maill STI spliplotivi 
Noric 
Oll'ai%ivc di.,. clwigc 
luld pellital 
pluill 
STI ficylalcy 
Nolle 
Sc%vrul owintnice 
clifollic 
-ricaimait 
None 
Funual 
Truditional/wir 
int. dication 
77A')82 11.3 1 
H. ln52 11.0 0.97 0.7-1.5 
78A383 11.4 1 
82nso 10.9 0.95 0.7-1.3 
77A! 93 11.3 1 
49/487 10.1 1.2 0.8-1.8 
3-1/382 8.9 0.7 0.5-1.2 
77K)82 11.3 1 
491370 13.2 1.1 0.8-1.8 
3-1/382 8.9 0.8 0.5-1.2 
WOO 11.4 1 
44/412 10.7 0.9 0.7-1.4 
33r-65 12.5 1.1 0.7-1.8 
5/51 9.8 0.9 0.3-2.3 
0.92 
0.71 
0.21 
0.22 
0.90 
SerologicalSun-ey - fill Vand STI Sero-Prewidelice 
Table 4.33 shows the serological assessment of tile association between HBV and fll, 
other S'I*ls including 111\1. I lighly significant associations were noted between HBV 
and I 11V (p < 0.001, Oft 2.7 95%Cl 1.54.7) and HSV2 (p = 0.45, OR1.5,95%C1 1.0- 
2.3). Although syphilis showed no statistical significance, the OR for HBV positive 
wonlen was higher amongst syphilis positive women. 
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Table 4,33: Association between of Laboratory Diagnosis of Viral 
STIs and 11 [IN' Infection (Unadjusted Analysis) 
RISK FAC`I*OR IIBV 
FIrl Scni,. Ilrr%ilkncv 
JIBV 
POSrI'JvFj 
TOTAL 
% JIBV 
POSITIVE 
Crude 
OR 
95%Cl P-VALUE 
SY111 111AS -1111 [A 
Nqatac 150/1378 10.9 1 0.11 
114)-411%c 10/56 17.9 1.8 0.9-3.6 
I 11V I wo 1 llv-2 <0.001 
Nqatl%c 142/1358 103 1 
110-413%c M76 23.7 2.7 1.54.6 
GENIIAL I 11-MIF-li -I ISV2 
Ncptj%-c 321375 8.5 1 0.05 
128/1030 12.4 1.5 1.0-2.3 
4.4.2 Aluldswriale (Adjusled). -Inalysiv - 1111 V 
'lite pattcm of fitting the mcKlel was the same as for HSV2. Table 4.34 shows Ole 
minimum variables associated with 1113\1 afler adjusting for all the other statistically 
significant variables front the crude analysis. lite associations observed in the final 
model showed that gravid. ic had a reverse association, with primigravida having the 
highem level mlative to multiple pregnancies. Sexual bchavioural factor recorded as 
extramarital or cxtra-rclationship affairs also showed similar reverse trend as 
gravidac. A positive association %%-as noted between HBV and those displaced 
primarily because of the war. 
Tuble4.34: FinallModel of Adjusted OR Associated -with HBV 
RISK FACI*ORS ADJUSI'ED 95%Cl P-VALUE 1011 
(Likelihood ratio test) 
(insvidl I'mily 0.01 
11finligravi'l 1 
2-5 111cluixi6cs 0.70 0.5-1.0 
6-12 I, fcvnaoclc.. 6 03.1 0.2-0.7 
EXtra rclatlow. 1111) affaul 0.01 
No I 
YC3 0.38 0.2-0.8 
Not allilicabIc 0.7.1 0.3-2.1 
Rca, -Olls (or I" cvcr Illovallcut 0.02 hurn fcpim Orbuill 
Notic 
(Alwr Ifulircct Ica-AXII 0,73 0.5-0.9 
W" 1.16 0.7-1.8 
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The inclusion of I IIV and I ISV2 to the model (Table 4.35) still showed that they are 
still strongly associated %%ith 1113%1. 
Table 435: Final Model of Adjusted OR Associated with IIBV 
Including other STIs 
HISK FACI, ORS ADJUSITI) 
Oil 
95%Cl IWALUE 
(LikelihoOd ratio test) 
Oravidl Illully 0.01 
11flullpfav" I 
2-5 Ilivellml6as 0.70 0.5-1.1 
642, Picefulacic% 0.33 0.2-0.7 
I-Alin [C1.113(imbill affair. 4 0.01 
No I 
Yci 0.37 01-0.7 
Not 111141cable 0,75 0.3-2.1 
Itca-Aills for I" Cva 1110%vulcill 0.02 
ram, rcom, on), iii, 
Nouc I 
Odwr i1xilluct wa,. ws 0.73 0-5-1.0 
WOr 1.24 0.8-1.9 
111v 0.06 
No I 
y0i 2.91 1.7-5.3 
1 IVS2 0.03 
No I 
Yes 1.54 1-2.3 
4.4.3 Suitunaryftr 1111 V 
'17his study found the 1111\1 prevalence to be 11.3% which correlated well wifli other 
studies in the country and the West African sub-regional prevalence level. 77he 
bivariate analysis sho%%vd significant association between HBV and gravid, 
displacement bL=tjsc or the war, extra-relationship affair. Iliese same variables were 
still significantly associated aflcr adjusting for the other in die multivariatc analysis. 
On addition of the SI'ls (I 11\1 and HSV2) to the model, the results made no difference 
and the STIs remained strongly associated with HBV. 
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4.5 Factors Associated with Syphilis - Crude and Adjusted 
Analysis 
Syphilis like IIS%12 is ulcerative STIs that have been associated to increased 
tn. nsmission and susmptibilit), to I ll%,. Unlike the all the other STIs including HIV, 
syphilis is not lifelong. Ilic sections below describe the frequencies of the variables 
explor(A in syphilis scropositive status. 
4. S. ] Bis-iiritite(Crit(le), elit(ilj-siv-, ýi7)hiliv 
Sociodemographic andSocioecottomic Churacterhdav 
Of all the sociodemogruphic and socioeconomic variables documented in Table 4.36, 
only marital status (1) - 0.03) showed a statistical significant association widi syphilis 
infection level. '111C Olt sllo%kv(j the highest level or syphilis positivity for women in 
collabiution [Clationships, 
Table 4.36: Sociodentographic Risk Factors for Syphilis Infection 
(Unadjusted Analysis) 
Risk Factor (s)phI16) S)IIIIIIii % s3plillis Crude 95%C1 P-VALUE 
So6) drmograph; c risk fActors POSITIVE/ POSITIVE OR (Fi3her's 
I 
TOTAL Exact test) 
Sac t) lic"Iltrucluic 
Gumilliwill cliflicA 
I'llwalc 
Fm" 
(Imclillocill lxrTiul 
NGO Illimsixt 114111ý1,111 
AFc ramp 
13 19 
10 -2.1 
Ntx)c 
I'nttw), 
1.121itill sulus 
1.1311icd 
I(clAluxj%hip'a4uNlinp 
sinFIC 
oTi 
29623 4-5 1 
I'm 12 03 0.0-1.9 
4q55 2.5 0.6 02-1.6 
6160 1.8 0.8 03-2.0 
17A13 4.1 0.9 0.5-1.7 
0.5" 
1(1312 32 1 
14'435 32 1 OA-23 
15q5o 43 13 0.6-3.1 
11 "181 6.1 1.9 0.84.7 
31(p) 4.6 1.5 0.543 
033 
30630 4.8 1 
IONS 4.0 0.8 OA-1.7 
13'505 2.6 0.5 03-1.0 
X 52 5.8 1.2 OA42 
0.03 
18,552 23 1 
36703 5.1 1.6 09-2.8 
2,174 12 03 0.1-1-5 
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Table 4.36 (continue(]): Sociodemographic Risk Factors for Syphilis 
Infection (Unadjusted Analysis) 
Risk Factor(%) phills) 
Soclo dcrnographic risk rActors 
S)philis 
POSITIVE/ 
TOTAL 
% Syphilis 
POSITIVE 
Crude 
OR 
95% Cl P- VALUE 
(Fisher's 
Exact test) 
151V of ulli"I ICIAllon4lip 0.98 
hfoluy'lltums 43/1087 3.9 1 
llolýpllou% 9243 3.7 0.9 OA-1.9 
lJoul(mll luum -3/105 3.8 1 03-2.7 
012%ld 'Allit) 0-54 
11nimprasids 15/436 3A 1 
23 jvCFjlw)q 37103 43 1.2 0.7-23 
to I., p(CF1141w), -11146 2.7 0.8 03-2A 
Sj%)UW&W1 OAI 
No 53/1356 4.1 1 
YC% 166 1.8 OA 0.1-32 
Not applIcAbIc 0,73 
1116: 11 Inottallty Ul jul'i 5 )Car% 0.20 
?, #'1) 39,11105 3.5 1 
Ycl 174330 5.2 1-5 0.8-2.7 
curmit IlwTumic), mmcr/ partner 0.64 
Stable parvicr 53/1377 3.9 1 
Not pa: tner (cmin 3/58 5.2 1.4 0.44.5 
rulalum., 13111) 
O'callmllon 0.42 
Husinc-"I 35/N20 -1.3 1 
Salary IM2 1.2 0.3 0.0-2.0 
Nonc 20/533 3.8 0.9 0.5-1.5 
14--pni-mbic for caring for otha 0.90 
pa-Aill 
No 27"8 3.9 1 
Ycs 26/054 3.9 1.0 0.6-1.7 
Not all)licable 2/52 3.9 0.9 0.2-4.2 
1,41TUILT mutillatioll 0.34 
S'llary 15r. 66 5.6 1 
1111%inch'i 27nog 3.8 0.7 03-1.2 
I-owcs 61159 3.8 0.7 0.2-1.7 
lb%k job (dimant driver, sca 1/120 0.8 0.1 0.01-1.1 
rwer) 
Uncillplo)W/ llollc 7/179 3.9 3.9 03-1.7 
1*111111city 0.81 
hielkle 1 lr-65 4.2 1 
'I'cllu)c 24/499 4.8 1.2 0.6-2.4 
1.1111ba 5P-0-1 2.5 0.6 0.2-1.7 
I'llko 3/81 3.7 0.9 0.2-3.3 
CICIAC 2/07 2.9 0.7 0.2-3.3 
Oflux Irkligenc (WI 94 3.1 0.7 03-2.0 
Odwr W" Africans 5/118 4.2 1.0 03ý3.0 
Mpluceirteni 
Of the displacement variables (Table 4.37), no association was observed in the data. 
The only pattern of interest uras shown in women who had camp relationship were of 
higher positivity (6.02%) compared to those who did not (3.6%). 
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Table 4.37: Association bct-A, ccn Displacement and Disruption of 
Social and Sexual Network and Syphilis Infection 
(Unadjusted Analysis) 
RISK FACT01M8311hilis) S)Philis % s3philis Crude 95% C1 P- VALUE 
Dlip6centent and dbruption or POSITIVE/ POSITIVE OR 
social and sexuad ncl"ork TOTAL 
Dv-, pllxxxl 0.74 
No 12/333 3.6 1 
Yes 4411101 4 1.1 0.6-2.1 
Di. sillwal ficAlly-licy 0.62 
Not t6plaLw 12/332 3.6 1 
1-2 time-i 36M39 4.3 11.2 0.6-2.3 
t, *3 fillicl M. 16.1 3.0 0.8 0.3-2.1 
1' Eva movLd out of rcgion of birtli 0.92 
Noise 10/196 4.0 1 
0111cr 29/744 3.9 0.9 0.5-1.8 
War H/2195 3.7 0.9 0.4-2.0 
m, ml, tionorwmini nctmmk- 0.21 
Not s'. 11walckl 26/721 3.6 1 
. kll; irit: cd flum qx)wA: S 26/379 -I'S 1.3 0.7-2.2 
i ariaml mul tumitcd Stli O/M - 
SCII-Iriald alul llcva Inct 3/46 6.5 1.9 O. S-6.4 
SCI)aratioll torill. 4XIU-se'llunner 0.60 
No 5/138 3.6 1 
Yc. % 20/579 4. S 1.2 0.4-3.3 
No I)WII)Lr 25nw 3.5 0.9 0.4-2.6 
New Mai iom\hip t)cvaux. - or 0.41 
&-placcuictit 
No 35,49178 3.6 1 
Ycl 21/457 4.6 1.3 0.7-2.3 
lixtin rclahowhip affair 0.91 
No 4S/1203 3.7 1 
Y" 8/18S 4.3 1.2 0.5-2. S 
Not allilicable 2/39 5.1 1.4 0.3-5.9 
cmill). %dilcillent 0.50 
No 22/621 3.5 1 
YCS 34/XI4 4.2 1.2 0.7-2.1 
Cwnp IcIallotmilip 0.13 
No 40/1269 3.6 1 
Yc,, s I (V 166 6.0 1.7 0.8-3.4 
Living near ImixImping battalion 1.0 
No 4,10 230 3.9 1 
YCS W-205 3.9 1 0.4-2.1 
Rclatioll-'ship %% ith pcaCCkL%-jlillg rorcc 0.41 
mcm1wr 
No SM 418 3.9 1 
YCS 0/16 0 
AbductaJ 0.50 
No S2/1324 3.9 1 
YCS 3/110 2.7 0.7 0.2-2.2 
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E'vposure to Blood (Nosocomial and hilrogenic Factars) 
Table 4.38 represent the variables collected for exposure to blood and blood products 
during the %var period. I'lic exposure to blood and blood product observed an 
association between scarification (p = 0.02) and syphilis. I'lie OR showed an almost 
three fold odds of syphilis inrection on wonien who performed skin and gum tattoo 
(9ASIO), (Oft 2.7,9591,00 1.3-5.6), compared to those with tribal markings (2.1%), 
MUlIiPlC CM-PiCICing (3.35a) or no form of scarification (3.70,, o). Although no other 
signifiaince %%-. is noted. patterns of interest were seen in the higher prevalence in the 
uncxposed than exposed aniongst women who had surgical operation and abortion. 
Table 4.38: Association between Nosocoinial and latrogenic Risk 
Factors and Syphilis Infection (Unadjusted Analysis) 
RISK FACUOR (Sjsphills) Siphilis Iý Syphilis Crude 95% Cl P-VALUE 
Exposurr to blood during -Aar POSITIVE/ POSITIVE OR (Fisher 
licriod (NosocomlAl, IAtr0gCldC) 
I 
TOTAL Exact test) 
AL1111111CLI Or lwa CUIC 10f 11C31th 
W-PAM 
No 
y Ls 
Nictlical inta-vallion 
(IV drip. 111jrvilon'. tooth cmfuction) 
No 
Yel 
Surgical opciation in 1987 (war paitid 
III the c1q. ) 
NO 
Yel 
Surgical olvrillion 
No 
Yr-i 
I listory of blood uluisfio-ioll 
No 
y4z 
Pregnancy (I urýls %k ar )'Clf% 
No 
Ycs 
37021 4.0 1 
19/51-1 3.7 0.9 0-5-1.6 
10/334 2.9 1 
-10/1101 4.2 1.4 0.7-2.8 
5611417 3.9 1 
0/18 -- 
0.82 
0.34 
0.26 
5511361 4.0 1 
ln4 1.4 0.3 0.04-2A 
0.90 
54/1381 3.9 1 
2/54 3.7 0.9 0.2-3.9 
0.33 
45/1220 3.7 1 
1 Ir-15 5.1 1.4 0.7-2.8 
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Table 4.38 (continue): Association between Nosocomial and 
latrogenic Risk Factors anti Syphilis Infection (Unadjusted Analysis) 
RISK FACIOR (S)phlUs) s3philis % Syphilh Crude 95% CI P- VALUE 
Exposurr to 1AxK1 durinx -Aar POSITIVE/ POSITIVE OR (Fi3her 
_pcr1od 
(NosocomlAl. Wrogenk) TOTAL Exact test) 
Ward, clivay 0.34 
Now 45/1218 3.7 
Fomi. 11 MIS - - 
Noll ritimal 81125 6.4 
11rcialincy problam 0.91 
Nit 46/1191 3.9 1 
YC3 10/2-14 4.1 1.1 0.5-2.1 
opaulion ror In qualicy 0.54 
53/1322 4.01 1 
YC3 3/113 2.7 0.7 02-2.1 
, r)pe orpiegum, c), olmatim, 0.63 
None 53/1320 4.2 1 
Mapr CS with blooil I r- 1 4.8 1.2 0.2-9 
t1linsfivooll 
Minormthow blootl VA 2.1 0.5 0.2-2.2 
tfuml'u-Num 
Aboglion 0.23 
No 54/1315 4.1 1 
Y" 2/120 1.7 0.4 0.1-1.6 
1 fi. %tory or -4, xiwul turul pruLtice 0.62 
(Scarification) 
No 36/971 3.7 1 
Yes 2014(A 4.1 1.2 0.7-2.0 
, 1, )Ix: or. "wificalic-41 0.02 
None 36/971 3.7 1 
1'ribal maiking-i 3/144 2.1 0.5 0.2-1.8 
Skill Mid Fum lattoo 10/106 9.4 2.7 1.3-5.6 
ML1111111C Car plercing 7/2114 3.3 0.9 0.4-2 
Gtoup cavitiony (practicc donc in 0.42 
protiji. 1) 
No 6/144 4.2 1 
Yci IW57 5.0 1.2 0.5-3.1 
Not ail4icabIc 32/934 3.4 0.8 03-1.9 
Smial Coerciott 
In sexual coercion variables in Table 4.39, women raped and the type of rape showed 
no relationship to syphilis infection level. But the person responsible for rape 
variables showed a possible correlation (p=0.002). Women raped by a family member 
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or unknomi persons had the higher level of positivity (25%) (OR 8.7,95%C1 2.3- 
33.2) Ihan other perpetrators such as rebels (3.7%), national forces or peacekeeping 
force members (7.70, o) and women who were not raped (3.7%) showed the lowest 
positivity level. The fte(lucney of rapes also showed higher syphilis scropositivity for 
women who stifilered multiple rapes (6.3%) than single (2.9%) and none raped 
wonicii (3.8%) 
Table 4.39: The Association between Sexual Coercion 
and Syphilis Infection (Unadjusted Analysis) 
R IS K FA MOWS (S) ph Ulo) S. %philit % Syphilis Crude 95% Cl P-VALUE 
Scimal Cocrchin i-ourIVE/ POSITIVE OR (Fisher's 
TOTAL exact test) 
Raped axnciml) 0.20 
No . 18/1301 3.7 1 
Ycl 8/132 6.1 1.6 0.8-3.6 
T)pc or f upc 0.33 
Noric 48/1298 3.7 1 
Single 7/101 6.9 1.9 0.94.4 
lAlud Emig IA2 3.1 0.8 0.1-6.3 
RUIX: fictIll-alcy 0.54 
None 50/1322 3.8 1 
single 1/34 2.9 0.8 0.1-5.8 
M11111111C 5ng 6.3 1.7 0.74.4 
Roi)(n)NIble pa-i'm 0.002 
Now 48/1303 3.7 1 
RCIVI Flt)Ull 4/107 3.7 1.0 0.3-2.8 
1/13 7.7 2.2 0.3-17.1 
()Ijkn (Including family 3112 25 8.7 2.3-33.2 
Illculix-r) 
Survival . 4: % 
No 56/1433 3.9 - Yci or_* - 
*I ixl)(Yuuc ux) low 
I , tperience of. VTI atid Evposure to Blood (11"tir Violence) 
No relationship was noted in variables for war violence or wound exposure (Table 
4.40)and experience of STI (Table 4.41). 
176 
Table 4.40: Association between Exposure to Blood (War Violence) 
and Syphilis Infection (Unadjusted Analysis) 
RISK FAM'ORS (S)pfillis) 
Exposurv to b6A during "jkr 
pcrlod (iAmrAounds 
S)pIlilis 
POSITIVEJ 
TOTAL 
% syphills 
POSITIVE 
Crude 
OR 
95% Cl p- 
VALUE 
(Fisher's 
Exact test) 
Woutkictl in at 0.11 
No 51/1191) 43 1 
Y r--. 5/-)15 2.1 0.5 0.2-1.2 
Taki s to aw otuid, oro tiýa% 0.61 
No 49/1220 4.0 1 
Yct M13 3.3 0.8 OA-1.8 
EXIX)wd Io 111(itkj orothas 0.35 
No 5(Vl2GI 4.2 1 
Ycs (un-26 2.7 0.6 0.3-1.5 
lka'Agll fOf CXIkhtJfU 
Now 5011215 -1.1 1 0.52 
voluntaly/cm-l" 6r. 04 2.9 0.7 03-1.7 
nvo%1WIC011tamfullall 
Amide-tital wis 
Table 4.41: Association between Experience of STIs and Syphilis 
infection (Unadjusted Analysis) 
RISKFAC'1016 (S)phtfis) S)IIIIIIIS % S3 philis Crude 95% CI P-VALUE 
E%I)Cfktlcctjrsl, l POSITIVE/ POSITIVE OR (Fisher's 
TOTAL Exact test) 
I Iwor). of S] I/ rqlakluctivc 0.24 
pr(A)ICIIII 31 A7)82 4.6 1 
No 25n53 3.3 0.7 0.4-1.2 
Yci 
Itc-lxmcd ors, ri 0.23 
No 31 k)83 4.5 1 
YC!, 25n5i 3.3 0.7 0.4-1.2 
Maýl STI S)IIIplociii 0.34 
Now 32683 4.7 1 
Offdiýi%v discltaqc 17 A 88 3.5 0.7 0.4-1.4 
Itching. %&NLI mid valital 7r-04 2.7 0.6 0.2-1.3 
pains 
STI fictlualcy 0.33 
Now MiH2 4.7 1 
Sc%"aIv. XwTcII(x &T-3 7 2.5 0.5 0.2-1.3 
chitillic 19518 3.5 0.7 0.4-1.3 
rcW111cut 0.11 
Now 33noo 4.7 1 
91413 2.2 0.5 0.2-0.9 
13/2265 4.9 1.1 0.5-2.0 
1/31 1.9 0.4 0.1-3.0 
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Serological Survey -Syphifis, HIV, and STI Sero-Prevalence 
The serological survey data (Table 4.42) showed a statistical significance (p=0.05) 
with HSV2 infected women (OR 2.1,95%CI 1.0-4.5). Although of no statistical 
significance (p>0.05), a higher positivity was also observed for IHBV positive women 
(6.3%) compared to seronegative HBV women (3.6%). No association was observed 
with IHIV infection. 
Table 4.42: Association between of Laboratory Diagnosis of Viral 
STIs and Syphilis Infection (Unadjusted Analysis) 
RISK FACTOR (Syphilis) Syphilis % Syphilis Crude 95%CI P-VALUE 
STI Scro-Prevalence POSITIVE/ POSITIVE OR (Fisher's 
I 
TOTAL Exact Test) 
Negafive 
Positive 
HIV I and HIV-2 
Negative 
Positive 
VffzAL HEPATITIS - HBV 
Negative 
Positive 
8/375 2.1 1 
46/1037 4.4 2.1 14.5 
53/1359 3.9 1 
3/76 3.9 1.0 0.3-3.3 
46/1274 3.6 1 
10/160 6.3 1.8 0.9-3.6 
0.90 
0.14 
4.5.2 Multivariate (Adjusted) Analysisfor Syphilis 
Table 4.43 showed the final model for syphilis which noted the variables that had 
possible association after adjusting for each other. For those in conjugal union, the 
respondents who were in non-official union but cohabiting showed the higher level of 
syphilis infection. Of the war related risk factors, only scarification showed an effect 
on syphilis level. This noted that skin and gum tattoo increased the odds of syphilis 
infection by about three times relative to those who were not exposed to this 
sociocultural practice. The person responsible for raping variable, which was also, a 
war related factor observed that those raped by persons other that the warring forces 
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were more at risk. Those raped by family members or other unknown persons gave an 
OR of 11.4 (95 %CI 2.8-45.7), compared to the OR-2.2 for national and international 
forces and the rebel forces OR-1.1 (95% CI 0.4-3.2) 
Table 4.43: Final Model of Adjusted OR Associated with Syphilis 
Including other STIs 
RISK FACTORS ADJUSTED 95% Cl P-VAILUE I 
OR (Likelihood ratio test) 
Marital Status 
Married 
Relationship/Cohabiting 
Single 
Type of Scarification 
None 
Tribal markings 
Skin and gum tattoo 
Multiple car piercing 
Responsible person (rapist) 
None 
Rebel group 
Forces or peacck-ceping 
force member 
Other (including farnily 
1 
1.6 
0.3 
0.9-2.9 
0.7-1 A 
0.01 
1 
0.5 
2.9 
0.9 
2.2 
11.4 
1 
0.2-1.8 
1.4-6.2 
0.4-1.9 
0.4-3.2 
0.5-18.8 
2.845.7 
0.03 
0.04 
4.5.3 Summaryfor Syphilis 
The prevalence of syphilis from the study of 3.9% was an atypically low value for the 
geographic region. At the bivariate analysis level associations were observed between 
syphilis and marital status, history of sociocultural/traditional practices and being 
raped by persons other than rebels or members of the peacekeeping forces. These 
variables remained significantly associated with syphilis even after adjusting for each 
other in the multivariatc model. 
The STL HSV2 that was initially significant in the crude analysis was eliminated 
from the model after it was found to be non-significant in the multivariate analysis, 
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Chapter 5: DISCUSSION AND CONCLUSIONS 
6.1 Survey Result - Sociodemographic, Socioeconomic and 
War-related Prevalence. 
5.1.1 Research Participation 
The proposed sample size for the study was 1,500 (1001/6), but the field work achieved 
93.1% (1,435/1,541) participation, comprising 1,435 completed questionnaires and 
corresponding blood samples. There was a shortfall of 106 (7.1%) which was mainly 
attributed to refusals and shortfall in recruitment but included some lost samples and 
some recording errors. However, some sites recruited more than the target (n=41) 
reducing the deficit to 65 (4.3%). 
No data (in terms of site, age range) was collected from participants who refused to 
participate or could not complete the interview. However it was likely that women 
attending a particular type of ANC service might have similar sociodemographic and 
socioeconomic characteristics. In particular, the women attending private clinics might be 
expected to have a higher socioeconomic status than the other women. 
The private clinics and government referral hospital recorded the most refusals 66/150 
(44%). This was further compounded by the failure to complete the questionnaire by 6 
(6.7%) of the 90 participants who had initially consented to take part in the study, even 
though they provided blood samples. This resulted in 56% participation from the private 
ANC service providers in the study area xvith a profile of high socioeconomic status. 
The government referral hospital also had 40/200 (20%) non-participation of the eligible 
sample population. This was not due to outright refusal, but because the clinic had no 
designated day for first-time attendees. Therefore, the turnout per clinic day was low and 
it would have taken additional time beyond the field work period to achieve the 100% 
target. The shortfall in numbers from this clinic was therefore not likely to introduce any 
sampling bias. 
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The extra samples that exceeded the calculated self-weighted sample size occurred in 
some sites (Forces, NGO, CHC and CBP). This "us due to a mixture of enthusiasm from 
participants; the rapport developed between the staff and research team and, most 
importantly, the patient-friendly scrvice/environment offered by the particular centre. 
incentives provided in some centres also contributed to the increased number of attendees 
there. Free services were provided, such as the supply of routine multivitamins and 
antihelminth treatment to control maternal anaernia (Torlesse and Hodges, 2000) 
especially in CHCs and CHPs. However during the analysis not all responses were 
included. There were occasional missing values due to the elimination of inconsistent 
results after consistency checks. 
Overall, the study obtained a high response rate. The main cause for concern was the high 
proportion of private clinic attendees who refused to participate. Women accessing 
private clinics were believed to have a higher socioeconomic status than those attending 
other types of clinic. It was therefore likely that there was some under-representation of 
the higher socioeconomic status women in the study sample and this must be born in 
mind when interpreting the results. Otherwise the sample was likely to be representative 
of antenatal women in the study area. 
Sociodemographic and Socioeconomic Characteristics 
It is universally accepted that the higher sociodemographic level and socioeconomic 
status of women have an impact on their life style, behavioural pattern and control of 
sexual and reproductive rites (Ogunjuyigbe and Adeyemi, 2005). Previous research has 
found that demographic parameters such as age, gender, and number of pregnancies 
influenced IffV vulnerability in varying degrees (Bates et al., 2004). 
Age was an important factor in determining the level of sexual activity and potential risky 
sexual behaviour. This study found the distribution of ages is similar to those is the 2003 
Human Development Index (HDI) documented by the UNDP. There was a high 
representation of teenage pregnant women (31%) and this figure highlighted the extent of 
youth involvement in sexual activities. Other studies have also concluded that youth 
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allows sexual exploitation and adventure and sexual control increases with age. Older 
women in the high age bracket were three times more likely to reject sex than those in a 
younger age group (15-24) (Ogunjuyigbe and Adeyemi, 2005). The older age group of 
women older that 30 year made up 21% of the study population. 
Education, religion, and knowledge all have influence on the prevention and health 
seeking behaviour and pattern (Bates et al., 2004). Almost half (44%) of the participants 
had never attended any form of formal education, while 18% had studied up to primary 
level, 34% had accessed secondary education, and only 4% had undertaken tertiary level 
education. This education status distribution does not depict the national education profile 
that existed pre-war described in the 1995 census. The high level of secondary education 
compared to primary could probably be due to the proliferation of Technical and 
Vocational Programmes that offered "crash" primary level courses followed by a post 
primary skills training. This suggested that one of the positive trends that could evolve 
during an emergency situation. Women realised that they needed some form of skills 
training to build their capacity in order to reduce their dependency on others for their 
survival. It has been said that women's education leads to increased income at individual 
and national level. Educated women were more likely to be healthy, well nourished and 
economically empowered. Thus, with such ammunition and resourcefulness, they were 
better able to address emergency situations (Save the Children Fund, 2002). 
Marital and conjugal unity offers guidelines within which the partners are expected to 
conform. These rules usually shape the norm of the community with regard to fidelity in 
sexual relationships, thereby reducing the risk presented by multiple sexual partners. 
Marital unions defined in the FGD in the Pilot 2 survey of the study, were categorized as 
those who had formal official marriage ceremonies (39Yo), and those who had a 
stable/identifiable spouse/partner responsible for the current pregnancy in a relationship 
that was formalised with one of the many traditional marital processes or rites (49ý, Yo). The 
third group were those that fell into the single status level (12%), which represented 
persons, who did not have a stable relationship, might have lost a partner as a result of the 
war, permanent separation, or death due to other reasons. Spousal death amongst the 
participants was recorded as 39%. The type of union was a factor that could indicate the 
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sexual circle extension. 76% of the conjugal unions were monogamous, 17% 
polygamous, and 7% were unsure of the relationship pattern. This pattern conforms to the 
national data that reports over 70% monogamous union. 
The frequency of pregnancy, in combination with poverty and lack of resources created 
in a war situation, were obvious risk factors to health, diseases or illnesses, and general 
family welfare. In the era of HIV infection, the number of children per woman reflected 
exposure to unprotected sex. Also the ANC and delivery of the children involving 
treatment by a health service provider (skilled or unskilled), which could also affect HIV 
vulnerability (Bates, 2004). 59% reported 2-5 pregnancies and 34% first-time 
(primigravida) pregnancy, which could be a reflection of the 23% teenager group. The 6- 
12 parity group was 10% of the sample, and although the natural fertility rate was 6.5% 
(HDI, 2001; MCHC, 2002) it was envisaged to be age related, mainly contributed to by 
the older age group. This group of 30-48 years was 20% compared to 80% of the younger 
reproductive age group. 
Infant mortality in the past 5 years, during the war period, was reported as 23%. In the 
context of HIV infection, one third of BIN positive women could pass on the virus to 
their child (UNAIDS 2001). Since antiretroviral therapy (ARV) or prevention of mother 
to child infection (PMTCT) programmes had not been initiated or implemented in Sierra 
Leone, EIIV infection was expected to contribute to the already high infant mortality and 
morbidity in such groups. Therefore, the variable of infant death within the war period 
was a potential indicator of the EIIV status of the participants. Using infant serostatus to 
determine maternal antibodies to IHV had been found to be a useful tool. It was reputed 
to help determine IRV seroprevalence in child-bearing women (Pappaioanou et al., 
1993). 
promiscuity and multiple sexual partners are viewed worldwide as potential risk factors 
in the transmission of HIV. It was noted that 41/o reported being pregnant by someone 
other than their stable partners. In civil war situations, many women experience sexual 
and economic subordination, cannot negotiate for protected sex, or refuse unsafe sex, and 
thus take part in "survival" sex (International Labour Organization (ILO), 2004). 
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It has been reported that poverty-related issues could be viewed as potential risk factors 
in the transmission of EIIV. People could resort to risky behaviour to meet their financial 
commitments and relieve their domestic burden, especially in armed conflict situations. 
The data revealed that 37% had no source of income and depended on their spouse, 
parent, or friends for supportý depicting this group to be completely dependent on others 
for wellbeing and survival. 57% were engaged in productive business. Only 6% were 
employed, a possible reflection of the low number that accessed tertiary level education. 
Notwithstanding their financial status, 47% had the responsibility of looking after another 
person; such as children or other extended family members. The level of responsibility 
was strongly linked to their economic situation. It had been reported that even low 
skilled, low position care responsibility, conferred a sense of worth to the women 
themselves and put them in a better position to behave within the societal nonn 
(orubuloye et al., 1992). 
Freetown is a cosmopolitan city, housing the entire 20 ethnic groups found in Sierra 
Leone. Apart from the Creole, the ethnic representation of the study population was 
proportional to their predominance within the study area. Although the Creole group 
represents 10% nationally as the third largest ethnic group (CSO, 2002; DACO and SLIS, 
2003), with the majority residing in the western area, only 5% participated in the study. 
Being located in the city and due to their background as descendants of freed slaves, they 
had the advantage of being better educated and more affluent relative to the other ethnic 
groups. Their low representation in the study was probably because most of these 
participants accessed the private clinics and health institutions, which had the most 
refusals in the study. 
The occupational distribution of the spouse was viewed as a factor that could influence 
HIV transmission. It has been long established that women run the risk of being infected 
with STI by their spouse or other sexual partners (Frank, 1983). Furthermore, certain 
employment situations that separate sexual partners for a period had been said to increase 
risk of IHV infectivity and spread (Fages, 1999; International Office of Migration, 2005). 
The data revealed that husbands or partners of the women were more prominent in 
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trading activities. A total of 88% had some form of income, whereas 12% were 
unemployed. The women of these unemployed men would then have had to depend on 
others for their maintenance if they themselves had no source of income. Such 
dependence could create subordination, limiting the women's options and negotiating 
power, 
The sociodemographic and economic constitutions of the study population could 
highlight the extent to which women were able to decrease their vulnerability, by being 
capable of negotiating safe practices in the high risk circumstances presented in a war 
situation. 
5.1.3 Displacement 
From the results, 76.8% of the study populations were displaced from their areas of 
permanent settlement. This was in line with the 2002 national data prior to the 
commencement of the repatriation exercise which reported 95% nationwide displacement 
as a result of the civil war (CDC, 2002). These high figures were therefore not 
surprising, as conflict situations had been established as a cause of mass displacement 
both within and outside the affected regions or country (DACO, 2001; Salama, 2001). 
Many researches have concluded that displacement from one's fixed resident was an 
important factor in IHIIV spread in Sub-Saharan Aftica (UNAIDS 2001; Voeten et al., 
2004). This movement was envisaged to explain the variation in IffV pandemic; in Africa, 
With such forced movement, there was evidence that the frequency of displacement 
could result in considerably higher FEIV prevalence. From the data, the frequency of 
movement during the displacement process was up to six times. More than half (58%) of 
the displaced had moved up to three times and 18.4% had moved even more frequently. 
This level of instability was seen as a risk factor, as studies had reported that the rate of 
displacement resulted in considerably higher IUV prevalence. 
Population displacement in a war situation is rather complex. The relationship VAth EIV 
vulnerability or spread might not be a clear-cut or directly related to war displacement 
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(Abdool et al.; 1992; Kane et al., 1993). The results showed that 20.6% were displaced 
for the first time ever because of the war, whereas 51.9% who had already moved from 
the area of birth or pen-nanent residence because of other reasons that are possibly 
indirectly related to war. This level of non-direct war-related primary displacement could 
support studies which concluded that displacement in itself was not a risk factor for 
FEUV/AIDS, but the situation and circumstances encountered as well as the behaviour 
possibly engaged in during the movement increased vulnerability and risk (UNAIDS, 
2001). 
Most often, these displacements resulted in separation and disruption of sexual and social 
network. Reports from South African migrant population (HDN, 2005; International 
Office of Migration OOM), 2005) suggested that couples might acquire ]HEIV infection 
during spousal separation (Caldwell et al., 1997). In this study, 31.9% had developed new 
sexual relationships along the corridors of displacement/migration. The effect of 
displacement on the IRV prevalence trend was even more pronounced when the 
displaced had increased sexual risk behaviour during the period of adaptation (Abdool et 
al., 1992). Even though in stable relations, 12.9% resorted to extra marital affairs, which 
in itself was a high risk sexual behaviour. A similar situation was observed in a study in 
Northern Tanzania, where the F1IV incidence in migrant women was higher than in non- 
migrant women, due to the increased high risk behaviour during the displacement period 
relative to pre-existing higher risk behaviour (Decosas, 1999). Other researchers have 
documented that displacement of women resulted in a greater number of recent sexual 
partners relative to those resident in a stable situation (Fages, 1999), supporting the risk 
posed by spousal separation. 
Although disruption of the sexual unit could be a potential risk factor for the IHEIV, the 
stages along the line and the process of displacement could play a more vital role. During 
war situations, separation from partners could be temporary, long term, or permanent. 
9.6% of participants were officially separated from their spouse, but of these 60% were 
reunited with them while the rest (40%) never met their spouses/partners again. Studies in 
West Africa had noted that IHIIV prevalence increased in men as the duration of separation 
increased (Lydie et al., 2004). 
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The types of accommodation, shelter or destinations during displacement were factors 
that could influence FEW vulnerability. 56.7% of the participants were exposed to 
humanitarian camps within and outside the country and only 5.4% were with their 
spouses. It had been reported that conditions in camps as a transit or medium to long term 
settlement, could expose the displaced to little recreational options. Additionally, poverty 
exacerbated by the war could facilitate women to trade sex for food and external luxuries 
(international Off ice of Migration/HDN, 2005). 
Chronic poverty and social factors had a major impact on Inv (Bates et al., 2004). The 
location of peacekeeping battalions in some communities promoted transactional sex to 
supplement women's income (Decosas, 1997), and 1.1% reported sexual relationship 
with peacekeepers. Sex traded for survival has been reported to increase during war 
situations, because of the myriad of problems resulting from poverty, displacement and 
disruption of family or other support units. 
5.1.4 Sexual Coercion 
Under a significant societal and traditional African norm, many women experience sexual 
and economic subordination in their relationship, the home, work place, or community. 
Therefore, they cannot negotiate safe sex or refuse sex, thus increasing the Inv infection 
rate (ILO, 2004). One of the consequences of the war in Sierra Leone was the abduction 
of women as bush wives, or sex objects to be punished by rape. It has been documented 
that women with violent and controlling male partners were at increased risk of HIV 
infection (Dunkle et al., 2004). 7.7% of the respondents were abducted, during which 
period they where subjected to violence, systematic rape, and punishment all potential 
factors to impact on HIV vulnerability. 
War and civil strife can be conducive to the rapid spread of HIVI, sexual violence being 
associated wi th increased IHEIV transmission rates in this environment 
(uNHCRAVHO/UNFPA, 1999; Khaw, 2000). Rapes committed by both allied military 
forces and hostile forces had been reported in many countries. Civilians were often 
subjected to human rights abuses, including sexual violence, and were left in conditions 
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of poverty that might lead them to use commercial sex to survive (Hayes et al., 1995). In 
Kigali (Rwanda) in 1995, the prevalence of FHVI in pregnant women originating ftorn 
rural areas was higher than expected (24%), which was attributed to rape and 
displacement during the genocide (Korenromp et al., 2001). 
This study recorded 9.2% rape victims of which 7.0% were raped by one person and 
2.2% subjected to rapes by a group or a gang. Some of these rapes were committed more 
than once, increasing the risk factor of acquiring STI even more. Those raped more than 
once (59.8%) were over double the victims raped in one single occasion (25.8%). The 
primary responsible persons for committing these rapes were the hostile military or 
warring forces in Sierra Leone. The data showed that the rebels were responsible for most 
of the rapes (81.1%), compared to the other perpetrators, such as allied forces, 
peacekeeping forces, family members, or other unknown persons (19%). 
5. L5 War Violence 
The civil war in Sierra Leone was described as one of the worst cases of human rights 
abuses and physical violence. Apart from the damage to private and public properties, 
there was rampant violence with deliberate amputation of limbs, gunshot, wounds, and 
motor accidents during flights. 
Open wounds and traumatised skin are routes of EIIV transmission when coming into 
contact with infected blood (Fenner, 1999; Cheesbrough, 2000). In this study, 14.9% 
attended to the wounds of others such as family members, friends and acquaintances. The 
risk level was increased when the wounded was a spouse or child and that meant the 
contact time was increased, as the participants acted as the caregivers throughout the 
recovery or mending period. The motivation to take care of a wounded person could be 
purely Out of sympathy and voluntary. Although 15.8% came into contact with the blood 
of others that were wounded, 14.1 % voluntarily provided care, and two participants were 
explicitly exposed to blood as punishment by the rebel forces. The punishments included 
being smeared with blood all over the body or commanded to carry a bleeding victim. For 
1.7% of the study participants, their exposure to the blood of others was by accidental 
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splashing of blood in isolated incidences. However such exposure presented a potential 
risk of acquiring infection, especially if they themselves had open wounds. 
5. L6 Exposure to Blood - Nosocomial and latrogenic Factors 
The civil war in Sierra Leone resulted in a systematic and progressive destruction of 
governmental and informal community support, affecting the whole population. The 
health infrastructure and system were amongst the top sectors that were severely 
damaged (DACO and SLIS, 2001; CDC, 2002). The health system suffered the loss of 
professional health staff, as they themselves migrated because of insecurity (Connolly et 
al., 2004). The resultant scenario was health units that were poorly equipped, 
understaffed, with acute shortage of supplies, and providing inadequate basic amenities. 
Despite these limitations, 35.8% seeking medical attention were hospitalized. 76.7% 
confirmed having invasive treatment, such as intravenous drips and injections, and tooth 
extraction. In such times, there was a potential risk of IRV transmission via horizontal 
viral transmission from improperly sterilized surgical instruments, along with shared 
needles and intravenous drips (Fenner et aL, 1999). The risks involved were sometimes a 
result of activities by the health provider (iatrogenic transmission), or transmission by 
being in a hospital/clinic or traditional health sites and centres (nosocomial transmission), 
During the war period, 5.2% had undergone various surgical operations (for example 
appendectomy, cyst removal, and abortion). At the peak of the war, when it reached the 
capital (May 1997), 1.3% were operated upon in a hospital 
Half of the providers of this treatment were from traditional healers, a practice that had 
been documented to account for 26% of the national attendance for health care provision 
(Kaiser, 2002). These healers were observed to account for a significant proportion of the 
health care provided to those who delivered babies. The number of women (34%) who 
delivered in the formal health sector with professional staff were about half of those who 
went to the local TBA or some elderly community members (66%). 
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Conflict and displacement could amplify the risk of contracting EIIV through the use of 
unsafe blood and poor universal precautions in health care (Khaw et aL, 2000). 3.8% had 
blood transfusions as part of their medical treatment during this period. Blood transfusion 
had been established in some studies as a factor in the transmission of HIV, especially in 
developing countries where blood screening programmes were not implemented fully due 
to the lack of resources. A study in Kenya reported that an estimated 2% of blood 
transfusions caused HIV transmission (Moore, 2001). In crisis situations as that presented 
during the war period, health preventive programmes were severely affected as resources 
were limited, if not scarce. Therefore, both formal and traditional health delivery services 
were compromised, making seeking health care a potential risk factor for disease spread, 
including MV transmission. With about 15% of pregnancies occurring during the war 
situation, a significant proportion of these pregnant women might seek the service of 
these systems. 
Pregnancy complications were part of the health care concerns in the MCH department of 
the Ministry of Health, Sierra Leone (MCHC, 2001). Pregnancy is a vulnerable period for 
both mother and foetus, as changes in maternal immunity, metabolism and 
haernatological parameters increase the susceptibility to infections and diseases (Brabin, 
1984; Weinberg, 1987). Given the poor safety measures in the health system during 
periods of war, accessing it under such circumstances often presented a risk of acquiring 
infections. The war situation compounded the problems. The results noted potentially 
risky procedures such as blood transfusions to the women who had major or minor 
pregnancy-related surgical operations. Of major concern was the strong positive 
association observed between women who had blood transfusions as part of their 
caesarean section procedure, and IUV infection levels. All of these women were also 
positive for HSV2. 
Participants who had had abortions (8.4%) were defined in the study as those who 
voluntary terminated a pregnancy. Some reasons given for this were un-preparedness of 
either of the partners, unwanted pregnancies because of being raped, or unknown 
responsible person. However, the process involved invasive procedures and the use of 
instruments that, if contaminated, could present an infection risk. 
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All women in the study were assumed to be circumcised apart from Creole tribe members 
(501o of study population). The direct question was not asked as this was a very sensitive 
issue, and given the nature of the research theme, it was judged to be inappropriate to ask. 
Sociocultural practices, such as tribal markings, were thought to be a dying culture in 
Sierra Leone. 10% of the respondents reported tribal markings done on faces, arms, or 
other upper body areas, which were mainly done during childhood. The level of practices 
that were reportedly done for cosmetic reasons was unexpectedly high. Cosmetic 
enhancements without traditional or cultural connotations were usually influenced by 
peer pressure as part of community fashion. Practices done were skin and gum tattooing 
(7.4%), and also multiple ear-piercing (14.3%), all performed within the war years. 
However this was made potentially risky when the operations were performed in groups 
that resulted in sharing of the sharps. 10% of those exposed acknowledged their 
scarification was done in group ceremonies. 
5.1.7. Experience of STI 
Sub-Saharan Africa carries the largest burden of global STI, with 69 million new cases 
per year in a population of 269 million adults aged 1549 years (VMO, 2001). Therefore 
it was not surprising that about 52% of the study population could identify with an 
incidence of STI. Studies had shown strong associations between EEIV and STIs and it 
had been estimated that STIs facilitated IRV transmission four-fold (Cameron et al., 
1989; Laga et al., 1993; Cheesbrough, 2000). 
One of the factors that influenced the management of STT was the absence Of treatment of 
sexually transmitted infections, and this further facilitates JUV transmission (Van Eijk et 
al., 2001). However, even during normal times, STI treatment was by syndromic 
management due to the lack of diagnostic facilities and low resources in government 
services to set up these units. Additionally, the high rate of asymptornatic infections not 
only causes complications, but also facilitates the transmission of BIV. From the data 
almost half the respondents reported a history of STI (52%). The majority of the 
191 
treatments sought were from the formal sector with 54.8% accessing treatment from 
skilled personnel such as a hospital, clinic or local pharmacist or druggists. However, 
35.2% sought traditional healing and administered self medication, while 6.8% had STIs 
that were untreated. The gravity of the other STIs in relation to HW transmission had 
been emphasised in many biological studies, which proved that genital secretions from 
STI patients showed increased shedding of HIVI that decreased after treatment (Moss et 
al., 1995; Ghys et al., 1997). The frequency of occurrence in this study population ranged 
from several occurrences (25.9%) to chronic infection (26.6%) with intermittent attacks 
throughout their sexually active life. 
5.1.8 Prevalence of HIV, Syphilis, HBV, and RSV2 
The sero-prcvalence of HIVI and HIV2 found amongst the study population was 5.3% 
(95%CI 4.2-6.6). In 1996, HIV prevalence amongst blood donors was 0.8% (n--2,555) 
(Sierra Leone Red Cross and Blood Bank, Ministry of Health, Sierra Leone, 1996). The 
STI clinic at the Connaught hospital in Freetown, to which the STI and National AIDS 
Control Programme was attached, reported an 1H11V prevalence increase from 0.5% in 
1992, just when the war started, to 5.5% in 1996, four years later. Unfortunately, this data 
on 1H[[V prevalence in the country had been ad hoc with undefined study design and 
sample characteristics. A pilot study in 1994 on the antenatal population in Kaffu Bullom 
chiefdom in Northern Sierra Leone documented a 0% (0/179) HIV prevalence rate, whilst 
there was a 7.8% (95%CI 3.9-11.8%) syphilis infection and 11.2% (95%CI 6.5-15.8%) 
HBV infection levels (Torlesse, 1994). Although the apparent absence of IUV in that 
study seemed atypical considering the prevalence within the other countries in the region 
at the time, both syphilis and HBV fell within the expected range in an endemic zone. 
A national HIV scro-prevalence survey conducted by CDC in 2002 reported a level of 
o. 9% HIV positive (31/2412,95%CI 0.4%-1.3%) for persons aged 12 - 49 years. 
However, this figure was achieved after retesting of indeterminate and weakly positive 
reaction samples. The preliminary results released were 4. Yo, which after retesting wi 90, th 
westem blot as supplementary tests, resulted in the weighted IRV prevalence of 0.9%. 
Similar findings of a Voluntary Counselling and Testing centre during the national 
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prevalence survey reported a prevalence of 3.0% (6/201) and 4.4% (9/205) in the 
Southern and Eastern provinces of Sierra Leone (Wurie et al., 2003). Another recent 
sentinels survey of the antenatal population, conducted by the health component of the 
National AIDS Secretariat (NAS), reported EW prevalence in the antenatal population as 
4.7% (NAS, Sierra Leone HIV/AIDS Rapid Response Programme (SHARP), 2004). All 
these discrepancies made it difficult to ascertain a baseline from which an assumption of 
an effective change can be deduced. 
Little is understood of HSV2 sero-prevalence in Sierra Leone. The sero-prevalence for 
14SV2 in the study population was 73.4 % (95%CI 71.1%-75.7%). No reference data 
were available in-country for HSV2 serology. The disease had been treated by syndromic 
management with the possibility of misdiagnosing during the latent phase of the 
infection. As the main cause of genital ulcers, epidemiological studies suggested that an 
individual with a genital ulcer caused by syphilis or HSV2 had a four-fold greater risk of 
becoming infected with HIV, whereas non-ulcerative STIs such as gonorrhoea, 
chlamydia, and trichomoniasis carried a two to three fold greater risk (Laga et al., 1994; 
VMO, 1995). Studies in other countries within the region (Gambia) recorded 16% HSV2 
among single women and 36% amongst women who had been married before (Halton et 
al., 2003). HSV2 sero-prevalence data in general populations in developing countries 
worldwide had reported figures in the range of 2% in women in China to 74% in women 
in Uganda (Nahmais et al., 1990; Wagner et al., 1994). Such high prevalence of a disease 
would pose a serious threat to EW infection. 
According to WHO report, syphilis is one of four curable STIs together with gonorrhoea, 
chlamydia, and trichomoniasis whose prevalence was estimated at 250 million 
individuals worldwide (WHO, 1995). The study observed a syphilis antibody sero- 
prevalence of 3.9% (95%Cl 2.9-5.03), which suggested some levels of risky sexual 
encounters, but the prevalence was atypical when compared to neighbouring countries 
within the region. Studies amongst antenatal samples in rural Freetown reported levels of 
7.8% prevalence (Torlesse, 1994), similar to the Gambian report of 7% amongst women 
age 15-34, and 1% of the rural women population in Tanzania (Shaw et al., 2001; Todd et 
al., 2001). Prior data collated by the blood bank in 1996, recorded prevalence for syphilis 
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as 16.8% amongst blood donors (SLRC/N40HSL, 1996). Notwithstanding this, low sero- 
prevalence of 2.4% had also been observed in Benin amongst pregnant women, despite 
being in the same sub region as Gambia (Rodier et al., 1995). 
Despite being in the endemic zone, limited attention has been given to BBV infectivity. 
To date, no vaccine programme has been implemented in Sierra Leone. The BBV 
infection was indicated by the presence of HBsAg, the surface antigen of the BBV in a 
serum sample tested. From this result the sero-prevalence of the study population was 
11.2% (Cl 9.6-12.9). This was within the expected range for the region with endemic 
BBV and supported other studies within the country. The IHBV sero-prevalence amongst 
blood donors in Sierra Leone was reported as 14.4% (SILRCIMOHSL, 1996) and 9.6% 
for middle to high socioeconomic status pregnant women in the city (Wurie et al., 2004). 
Comparison with other studies in West Africa suggested that the sero-prevalence of HBV 
fell within the expected range of values reported amongst pregnant women and women of 
child-bearing age in the region of 6.4%-25.3% (Ndumbe et al., 1992; Acquaye et al., 
1994; Harry et al., 1994). 
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5.2 Risk Factors for HIV and STIs SeroPositive Status - 
(Associations / Vulnerability to HIV and STIsl 
5.2 1 Introduction 
Many studies tried to establish an association between FHV and conflicts, using second 
generation 141V surveillance methods, such as cross-sectional and population based 
survey. These studies had provided useful information on sub-populations and specific 
groups with regards to the general impact of the war rather than specific issues and their 
interrelationships to HIV transmission, using biological surveys. 
Since there were no specific HIV surveillance methods for crisis situations like conflict, 
this study provided much needed empirical data on HIV and conflict related influences in 
a study population that had just assumed stability afler a protracted civil war. 
The objectives of this study were to describe the associations between I-HV prevalence 
and war-related factors. This was with a view to investigate and assess the level of 
vulnerability induced both during and post conflict, looking at the potential influence of 
forced displacement, sexual coercion, risk in seeking healthcare, exposure to blood 
products, contact with blood ftom wounded victims, and sexual violence. The effect of 
endemic STIs (HSV2, syphilis, and I-IBV) was also explored. Their prevalence level and 
the effect of the war-related factors on them were investigated in relation to the impact 
they might have on HIV prevalence directly or indirectly. 
The prevalence observed for HIV (5.2%) was the highest obtained so far in the country. 
Apart from the 1993 survey in northern Sierra Leone, other prevalence surveys 
undertaken in the country had been clouded with controversies and therefore there was no 
comparable data for the antenatal population. However, if we were to compare the 
prevalence of 0.096% (n=9,000) in the study in 1993 (Chen et al., 1997) when the war 
had just started and the study area (Northern Province) was still safe, then the 5.2% 
obtained in this study presented an alarmingly high rise in infection level after the war. 
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It could be argued that the prevalence for the antenatal. population could not be 
generalised for the whole population. A review study to assess the link between HIV and 
fertility levels in a woman of the reproductive age bracket (15-49 years) inferred that 
HIV positive women had lower fertility as a result of infection with E[IV and co-infection 
with other STIs (all other factors such as behavioural pattern, contraception use being 
equalled). HIV prevalence estimates based on antenatal surveillance could also 
underestimate true prevalence in women in the childbearing ages (Zaba et a]., 2000). 
Conversely, other studies had shown the opposite effect. Age specific prevalence rates 
showed that data from ANC attendees could overestimate HIV infection in teenagers, yet 
that same study supported the under-estimation theory in the over 30 year old age group 
(r, ylkenses et al., 1998). Even with these conflicting results, it had been established that 
extrapolation of overall prevalence rates for the antenatal population might correlate with 
that of the general population. Thus, this study indicated a marked increase in FHV 
prevalence as a consequence of the war in Sierra Leone but these were still lower than 
neighbouring countries. 
The prevalence of HBV was within the expected range of the country and comparable to 
other published studies. Syphilis, an ulcerative STI had a surprisingly low prevalence 
(3.91/o) compared to other studies that had recorded 7.8% for past and current infection 
amongst the antcnatal population in a rural setting in Sierra Leone (Torlesse, 1997). 
Nonetheless studies in Burkina Faso and Benin, both in West Africa had also reported 
low prevalence (Rodier et al., 1995; Meda et al., 1998). Although the syphilis sero- 
prevalence was not consistent with the expectation of the region, its presence suggested 
potentially high incidences of risky sexual behaviour that could be accompanied by HIV 
infection. 
The link between HSV2 and HIV had been overwhelming. Studies in four cities in 
Central and East Africa had indicated a high HSV2 prevalence in the cities with the 
highest HIV rates (Weiss et al; 2001). HSV2 was said to be an active catalyst in the 
transmission of HIV, sometimes doubling the risk. The increasing prevalence of HSV2 
amongst women of child bearing age within the older age group was alarming as this 
group represented the least sexually active. Thus the presence of HSV2 in this group 
might just have equalled their risk level of infection to the more sexually active younger 
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age group. This therefore expanded the risk band diameter in women and ultimately 
increased the vulnerability of a greater proportion of the population. The study revealed a 
high HSV2 prevalence of 73.4%, a cause for concern indicating an urgent need to include 
HSV2 in the STI control and HIV prevention programmes. 
5.22 Sociodentographic and Socioeconomic Characteristics 
The social and economic status in a developing country was generally low, with low life 
expectancy and high infant (under 5) deaths. Even though the war could depress social 
and economical standards, the clTect might only change with accompanying increase in 
high risk behaviours, which would ultimately contribute to the transmission of I-HV- 
The results in the crude analysis of this study indicated a positive association for women 
who have lost a child during the last five years of the war. Although this variable was put 
in the sociodcmographic table, this was not strictly a social factor. However, there was a 
growing concern that being born to an MV-positive mother increased a child's mortality 
risk (Brahmbliatt ct al., 2002). This was also supported by the final model of the adjusted 
analysis which showed that women who lost an infant within the past five years had 
twice the chance of being HIV infected. Other studies had also suggested that FHV was 
associated with considerable morbidity in infant and children. IHIIV was thought to be a 
threat to child survival and infected children present failure to thrive amongst other 
clinical pathologies (Blokzijl, 1988). 
HIV can be transmitted vertically and viral antigens have been found in the placenta 
(Weber, 1987). Before the PMTCT package, where pregnant mothers were given 
antiretroviral therapy just before labour to reduce viral replication, infants of infected 
mothers had a 60% chance of acquiring HIV in-utero and the estimated latent period was 
between 2 to 5 years. 
However, amidst the myriad of childhood infections and communicable diseases (such as 
diarrhoeas, respiratory infections, malaria and other viral diseases), the immunity of the 
child would have already been compromised. This existing immuno-suppressed scenario 
could interact synergistically with HIV infection to promote the manifestation of other 
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infections, leading to a high incidence of co-infections. In Sub-Saharan Africa, it was 
estimated that HIV infection contributed 7.7% of under-5 deaths in 1999, a steep rise 
ftorn the 2% reported in 1990, supporting the increasing concern regarding the link of 
HIV with under-5 mortality in Africa (Brahmbhatt et al., 2002; Walker, 2002). Therefore, 
it might be possible that the relationship of infant mortality and HIV was a secondary 
effect, but this needs further studies to establish the actual linkage during conflict. 
Nonetheless, the results of this study were suggestive of a possible indicator of maternal 
MV infectivity which contributed to the death of the infants. 
Of the other STIs (liBV, TPHA, HSV2) in the study, only HSV2 showed similar positive 
association with infant mortality in the crude analysis but association was lost in 
multivariate analysis. Given the bidirectional causal relationship between MV and 
HSV2, it was difficult to assess whether both affected infant mortality independently. 
HSV2 infection in infants is a serious disease. It was possible that hormonal changes in 
pregnancy catalysed the shedding of herpes, which then facilitates transmission during 
passage through an infected birth canal. In addition, there is also the chance of postnatal 
infection. However, neonatal herpes may present as a disseminated disease with fatality 
level of 80% and patients particularly at risk are those who are already compromised or 
immunodeficient. 
The prevalence of HSV2 (73%) in the study was unexpectedly high, although no 
comparable studies had been done in Sierra Leone; however surveys done in the Gambia 
recorded prevalence between 16-35% (Shaw et al., 2001). Other research in the sub- 
region and Sub-Saharan Africa supports the findings of this study with regard to HSV2 
and sociodemograpliic characteristics such as the positive association with increased age 
and parity (Obasi et al., 1999; Halton et al., 2002). 
In this study, higher HIV prevalence was observed for peak ages 25-29 years. Being 
permanent infections, HIV, HSV2, syphilis and 10% chronic HBV were expected to 
accumulate with age, showing higher prevalence in the older age group. Studies in Congo 
had recorded high HIV sero-prevalence amongst young women between 20-29 years, 
supporting the results observed in this study (Madzou et al., 1993). EIIV infection being 
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relatively new compared to other STIs, and also the morbidity and mortality associated 
with its infection made it unlikely to accumulate with age. 
in the crude analysis of HIV levels, marital status seemed to offer protection against HIV 
infection, whereas for IISV2, being married enhanced its transmission. Similar findings 
had been observed amongst women in polygamous marital union (Halton et al., 2002). 
However, the fact that IiSV2 infections could increase HIV vulnerability, and if being 
married facilitated the spread of HSV2, then it would be only a matter of time for HIV to 
pose a threat to marital union by the same factors that promoted HSV2 infectivity. This 
might be a simplistic interpretation and could involve more complex issues like risky 
sexual behaviour such as multiple sexual circles. 
The results showed that HIV was associated with HSV2 and this was supported by other 
research that concluded that IISV2 increased both infectiousness and susceptibility to 
HIV (Grosskurth et al., 1995; Mbopi-Keou, 1998, Schacker et al., 1998; Weiss et al., 
2001). Thus the high incidence of HSV2 observed was alarming especially with the 
natural biological threat it presented, indicating the increased risk of acquiring HIV. 
In a war situation, normal public health measures may break down. Conflicts in a region 
of widespread HIV and HSV2 infection levels is a major danger that needed to be 
addressed urgently. Prevention programmes should be implemented for the treatment and 
control of HSV2 as a proxy for a HIV prevention strategy by humanitarian and non- 
governmental agencies along with all other stakeholders. 
5.3 Study Hvpothesis 
5.3.1 SociodemographicandEconomic Factors 
Demographic, social and economic factors were known to be affected during complex 
emergencies such as armed conflicts. Multivariate analysis found the following variables 
to be directly or indirectly associated with IffV: 
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W The increased chance of a woman who had lost a child during the war period being 
I-TIV positive. 
The increased prevalence of HSV2 with age. 
The increased level of syphilis in cohabitation relationships 
The significant association observed between HSV2 and ANC site accessed by the 
women. The site attended was a reflection of the economic status of the women. 
a The high level of HSV2 found in women with a high number of pregnancies but with 
HBV, the nulliparous were found to be of higher level. 
5.3.2 Displacement- Disruption of Social Cohesion, and Sexual Coercion 
Emergency displacement carries a heavy baggage of uncertainty, poverty, and disruption 
of family and community units, increased infection and disease transmission. Such mass 
movement had been documented to be a major driving force in the epidemics of 
infectious diseases. 
The study revealed 76.8% displacement at the start of the peace process. An earlier study, 
just after the war, recorded 90% displacement (CDC, 2002). However, those displaced 
seem to be at lower risk of becoming infected than those who stayed behind. A possible 
explanation could be that the latter were fully exposed to all the risk factors brought on as 
a consequence of the war. Unlike their counterparts that escaped to seek safety; they did 
not have the options, but had to make do with limited infrastructure. For instance, seeking 
health care would be at the available over-stretched health facilities with limited safety 
precautions. Basic amenities would be unaffordable luxuries and this could promote risky 
behaviour like using sex as a battering commodity. In a study of migrant population, it 
was found that about 30% of resulting HIV infection was from the female partner who 
stayed home in rural area (Lurie et al., 2003). With so many studies supporting that 
displacement increased HIV vulnerability, an attempted interpretation was that 
displacement might create a reversible exposure risk, working both ends of the trail, and 
spreading the virus in both directions. 
The study explored all the factors envisaged to influence the risk of becoming infected. 
One of the risk factors in displacement was the disruption of social and sexual networks. 
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These disruptions caused deviation from the acceptable sexual behaviours and promoted 
risky behaviour that was practiced without much restriction. Unexpectedly, variables 
associated with such disruption did no show any direct association with HIV as discussed 
earlier, but these same variables showed positive association with HSV2. However with 
all factors being equal, the adjusted analysis confers an association between women who 
had sexual relationship with members of the peacekeeping forces and HSV2 infection but 
women who lived close to these security forces showed a protective relationship from 
HSV2. It could be possible that women moved out of their local community area to 
indulge in risky sexual behaviour in order to avoid community condemnation. 
Women who had sexual relationships in a refugee camp and other extramarital affairs 
outside camps had a higher level of HIV infection. It had been suggested that greater 
prevalence of extra mafital affairs, commercial sexual activities and high incidence of 
STIs have significant effects on reproductive health in Africa. Research had shown zero 
prevalence in the sexually inactive, whether primary school pupils or resident of old 
peoples home. The result of that study concluded that those with the greatest number of 
infective sexual partners had the highest rate of seropositivity (Carswell, 1987). In the 
final model, the extramarital affairs vafiable was only found to be associated with 1HBV 
infection and this suggested an unexpected protective effect. This may mean that these 
women protected themselves in such acts. It was an established fact that the primary risk 
factor for HIV infection in women was unprotected heterosexual intercourse. However, 
conflict seemed to be an enabling catalyst, because it could induce poverty, buttressed by 
the total deviation from the acceptable societal sexual behaviour to create a conducive 
environment for STIs including HIV to spread. (Orubuloye, 1992; Fowler et al., 1997). 
From the findings of the research, it could be deduced that disruption of family lifestyle 
resulting in separation of sexual partners impacted on MV infection rate. However, it 
should be noted that, if at pre-war extramarital or extra-relationship affairs were more 
widely difflused in the society, then the IRV and STI epidemics would have been 
maintained. Multivariable analysis of studies in Burkina Faso had shown that casual sex 
could result in a four fold increase in the likelihood of contracting syphilis, and an al Most 
three fold likelihood of becoming I-HV positive (Ditrame Group, 2000). The CDC study 
in 2002 reported about one third of the study population (n=2,522) took part in sex with a 
201 
non-regular partner of which only about 30% used protective methods (CDC, 2002). This 
study did not find any positive correlation between extramarital affairs and HIV, perhaps 
indicating that extramarital affairs were not so prevalent in the communities studied. 
Conversely, it could be that in a war situation there were countless priority issues with 
survival as a primary goal, thus risky sexual behaviour would not have been considered 
as a particular notable issue so the question might not have been well responded to. Also 
the breadth of the study could have been too wide to focus in-depth on such a sensitive 
theme. 
Some of the participants were displaced from their area of origin because they were 
abducted by the rebel forces. Despite reported high incidences of rape, sexual violence 
and abuse committed by the rebel forces, these showed no associations with FEV or the 
other STIs. A plausible explanation was that the rebel forces who were mainly people 
from the rural areas that had very low incidences of I-HV at the time of the war. 
Furthermore the instability limited the access by foreign persons from high prevalence 
regions of urban areas and neighbouring countries to the rural areas where rebel activities 
were highest. 
The study found no direct significant correlation between sexual coercion, in terms of 
rape and HIV and the other STIs, yet the incidence of rape and sexual violence did 
present a risk factor that should be given due consideration. Human rights organizations 
and the UN had documented extensively the high incidence of sexual violence 
perpetrated by armed combatants during the Sierra Leonean civil war (HRW, 2001; PHR, 
2002). In a recent population-based study in Sierra Leone, one out of every eight 
household members (13%) experienced incidents of war-related sexual violence, 
including individual and gang rape (PHR, 2002). This type of coerced sex, with or 
without violence, has often been used systematically as a weapon of war during the 
Bosnian, Rwandan and now, Sierra Leonean conflict. In thousands of cases in Sierra 
Leone, sexual violence was followed by the abduction of women and girls, and forced 
bondage to male combatants in slavery-like conditions as "rebel wives" (ERW, 2001; 
PHR, 2002). Medecins Sans Frontieres (MSF) reported that 55% (n--1,862) of sexual 
abuse victims had been gang raped (MSF report, 2001). 
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The question on survival sex was not well responded to and might need re-wording and 
explored further in a follow-up research. This was because even the unemployed and 
single status participants expressed reliance on family members and friends for their 
living despite the poverty. Poverty, orphan-hood, illiteracy, lack of credit, depletion of 
cultivable land, and lack of income-generating opportunities were among the contextual 
factors in a conflict setting that caused women and girls to sell or use their bodies for 
survival. 
From reports in other countries of similar situations and as reported in previous chapters 
by UNAMSEL and UNFPA, survival sexual coercion was evident in Sierra Leone. Driven 
by poverty, women and girls used sex as a currency for food services and money for 
basic survival. If in a conflict situation the poverty becomes even more chronic, then it 
would be inevitable for women to use sex as the tool for sustainable living. Such 
transactional sex would usually be temporary and the occurrence would increase as the 
need of the women increased and the war prolonged, resulting in multiple sex partners 
within a short period. Therefore, the war indirectly presented circumstances that led to 
sexual coercion at an increased rate even if the risky behaviour pre-existed. This 
supported the result of this study which noted a significant association between HSV2 
and women who had sexual relationship with members of the peacekeeping forces. The 
reason for this was probably to acquire goods, especially food items in return. 
5.3.3 Exposure to Blood and Blood Product - Nosocomial, Jairogenic and 
War Wound Factors 
During the withdrawal of Junta forces in early 1998, and again during the rebel 
reinvasion of the city in January 1999, there was a significant loss-ý of human lives as the 
rebel mounted their greatest destruction. 
Earlier reports and result of this study strongly suggested that conflict severely affect the 
entire health system of a country. In Sierra Leone, where the existing infrastructure was 
already weak and resources limited the effect could be more pronounced. Towards the 
end of the war, 62% of the peripheral health units were non-functional. The war further 
compromised health seeking behaviour and consolidated the need for self medication and 
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use of traditional healthcare methods. Both crude and adjusted analysis showed that 
women who had major surgery that involved blood transfusion were at risk of infection 
with HIV. Such major health intervention would only take place in a formal health care 
centre. During period of war, it has been recognized that adhering to universal health 
procedures were impractical. Thus, procedures like screening blood for transfusion were 
not always implemented and facilities for proper sterilization of equipment severely 
limited. An association was also observed between HSV2 and blood transfusion, but this 
did not to seem a plausible association as this is not a natural mode of HSV2 
transmission. 
Unlike industrialised countries, where HIV transmission through blood transfusion was 
rare, developing countries, especially many countries in Sub-Saharan Africa, blood 
screening programmes had been difficult to achieve and sustain. The pre-war situation in 
Sierra Leone was no different, blood banking programmes were run by the International 
Red Cross committee in the capital only and the government relied on NGOs like Merlin 
or MSF to assist in the implementation of these services in the rural areas. 
Globally, up to 13 million units of blood were transfused unscreened each year and about 
45% of the donations in developing countries were unscreened for I-HV and IHBV 
(Weinberg, 2002). Unfortunately, very little research had been done on HIV and the risk 
of blood transfusion in Africa. Data in Sub-Saharan Afiica had shown that up to half of 
the women and children admitted to hospital received blood transfusions and the 
prevalence of HIV infection amongst blood donors ranged from 5-20% (Dorward et al., 
1989; Foster and Buve, 1995; McFarland et al., 1997). In a war situation where the health 
system was compromised, it was not surprising that blood transfusion was a risk factor 
that correlated with 1-HV transmission. No correlation was observed in those who came 
into contact with blood of victims wounded during the war period. 
5.3.4 Experience of STI 
While MV rates were not known among rape victims in Sierra Leone, the prevalence of 
STIs was quite high (HRW, 2001). Furthermore, the World Health Organization found 
that recent reports on I-RV/AIDS in Sierra Leone expressed concern that HIV prevalence 
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rates might be quite high and had the potential of getting even higher due to the risk 
environment of a post-conflict state (Refugees international, 2001; UNAIDS, 2002). 
However, none of these studies focused specifically on women's particular vulnerability 
to HIV in the context of conflict. 
Supporting studies that suggested a high prevalence of STI had been a ma or factor that j 
enhanced the spread of HIV in Africa (Orroth et al., 2000; Corbette et al., 2002; ). HIV 
infectivity could be increased by STI leading to higher rates of I-HV transmission in 
community with high prevalence of STIs. The CDC survey in 2002 said that 27% of 
women with STI had symptoms within a year period and about 12% had genital ulcers. 
Because of the associated taboos, the mode of treatment was usually traditional healing 
and self medication. 
The study showed a strong positive correlation between IRV and STIs- HSV2 and HBV. 
The association found between HIV and HSV2 was expected as it had been corroborated 
in many studies. However, H]3V is a non-ulcerative STL so this association came as a 
surprise. Only a few previous studies have attempted to link the two infections. 
Nonetheless, HIV and HBV share a common transmission route and the chronic state of 
the latter could undermine the immune system of an infected person rendering it 
vulnerable to infection. However IHBV represented a major risk by blood exposure. lt is 
estimated that less than lul of blood contaminating sharps or needle can readily transmit 
]HBV from one individual to another. With the level of association shown in this study 
with blood transfusion and HIV it is possible that BBV could use that avenue to infect. 
Surprisingly syphilis, an ulcerative infection which was expected to show a relationship 
with IhV as was the case in other studies, did not show any link in this work. It was 
possible that the low prevalence observed detected only past infections, which were of a 
lesser threat than active syphilis. Significant correlation was observed with syphilis 
infection and unmarried status and history of past STI infections. Studies on risk factors 
for syphilis had reported a higher syphilis prevalence in women who were divorced or 
widowed (Todd et al., 2001). From this study, having a HSV2 infection increased the risk 
of the other STIs (BBV and syphilis) including FHV significantly, whilst being HBV 
positive showed a significant positive association with IUV and HSV2 infections. 
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5.4 Conclusions 
Thb findings of this study suggested that conflict influenced HIV transmission in a 
complex multidimensional context. The influencing factors could not be extricated 
independently as they interrelate with overlaps of inherent social factors such as cultural 
and traditional deterrents, impoverish infrastructure and chronic personal and national 
poverty, along with endemic STIs (HSV2, IHBV, syphilis) and war-related influences 
(displacement, sexual coercion, sexual violence). 
The MV prevalence was found to be low compared to neighbouring countries. A 
protracted war situation reduced access to other areas and restricted mobility of the 
population and also protected the population by limiting the imported infection from 
people from countries of high prevalence. This was seen in the case of Angola in East 
Africa that was recording low national prevalence despite two decades of civil war 
(Spiegel et al, 2003). 
This study found HIV to be strongly associated with women who lost an infant during the 
last five years of the war, women who had major surgical operations with blood 
transfiision or also had HBV and HSV2. 
The women who lost an infant were probably infected before or during the war period, 
and thus could have infected their children. Although it is unlikely for this variable to be 
causal, it is possible that the delivery of the infants involved major surgical intervention 
that required blood transfusion which has been suggested to be strongly associated with 
MV infection level. 
The women who were exposed to surgery with blood transfusion could have been faced 
with more than one of the factors attributed to nosocomial threats. With blood transfusion 
as the key risk factor, others factors associated were medication administration and 
surgery. The scope of the risk posed by unsafe blood transfusion could be enormous. 
There is an almost 100% chance of acquiring HIV from infected blood. In a war 
situation, safety procedure would be compromised and this added to the existing limited 
supplies and technical staff would promote nosocomial transmission. 
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The links between HIV and HSV2 under stable conditions are well known, as both 
infections are life long and therefore not expected to change. But in a conflict situation, 
the synergistic relationship between them could activate the transmission and shorten 
latency of both infections. This was of special concern, in an environment where many 
other infectious diseases could task the immune system rendering the body less healthy. 
There were about 300 million new cases of STIs yearly worldwide (WHO, 2002). The 
ulcerative STIs - I-ISV2, chancriod and syphilis were strongly associated with increased 
I-11V transmission. These were also known to form a synergistic relationship with HIV, as 
seen by their increased severity in an FHV infected individual. In this study STIs (HsV2, 
HBV and syphilis) scro-prevalences were considered as secondary outcomes that could 
be influenced by war-related factors. They were also considered as risk factors that 
influenced the HIV infectivity and spread. Therefore variables found significantly 
associated with STIs were expected to be indirectly associated with HIV. The study 
research found significant correlation between HIV and STIs (HSV2). Thus it was 
assumed that factors which affect HSV2 would ultimately affect Hiv incidence. The non 
association found between syphilis and IUV and the other STIs was rather surprising 
since many studies had previously confirmed this. Nonetheless, the unexpectedly low 
prevalence of syphilis found in the study population could have contributed to this, and 
therefore warrants further investigation. 
From the study, displacement itself did not present a threat, if risky behaviours were not 
engaged upon. But in a poverty stricken situation, mixed with fear and trauma, risky 
behaviour could inadvertently be employed as a way of psychological release, or for 
survival. The evidence on sexual coercion showed no direct association; although other 
studies have proved that rape and survival sex contribute to the spread of I-RV. The data 
also found that women who had sexual relationships with members of the peacekeeping 
forces were of greater risk of being HSV2 positive. These could indirectly affect HIV 
incidence when HSV2 was considered a risk factor that could promote HIV transmission 
and infectivity. It had been documented that military presence, including peacekeeping 
operations in post conflicts areas, was a risk factor for the transmission of HIV and other 
STI (McGinn et aL, 2003). 
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Sociodemographic and economic variables could indirectly affect FHV in a war situation. 
A positive association was found between the frequency of pregnancy and HSV and also 
with BBV infections. Cohabiting women were found to have a greater incidence of 
syphilis than married and single status women. Age was found to be related to HSV2 
infection with the level of infection increasing as the age increased. 
The economic status observed by the type of antenatal clinic accessed was found to be 
associated with HSV2 infections with women who attended government cost recovery 
clinics having the highest incidence of HSV2 level. 
Risky sexual behaviours are by-products of civil conflicts in developing countries. 
Although rape, survival sex and promiscuity did not show direct associations with HIV, 
but their association with the other STIs, gave a possible indirect association with MV. 
The result found that the frequency of movement as the war progressed increased the 
likelihood of being HSV2 and I-IBV infected. These constant movements could create 
increased financial and psychological burden promoting adverse behaviours. 
The prolonged war in Sierra Leone was bound to facilitate behavioural changes that 
would normally increase HIV vulnerability. The irony is that MV vulnerability could be 
a direct reflection of existing risk factors and risky behaviours, awaiting situations such 
as conflict to trigger their negative influences and ultimately promote IUV infection. 
The study concluded (Figure 5.1) that war-related factors including sociodemographic 
and economic characteristic could impact on HIV prevalence directly and indirectly. The 
routes through which HIV vulnerability and risk increase would probably be shaped by 
the situation encountered changes in behaviour, and inherent STIs. 
5.5 Future Work - Guidelines and Recommendations 
The findings of this study address issues that are exacerbated in complex emergency 
situations leading to increased FHV vulnerability and infectivity. The trends and patterns 
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of war-related factors which influence IRV prevalence could be applicable to crisis 
situations such as manmade disasters (armed conflicts, chemical and industrial explosion) 
and natural disasters (floods, earthquakes and disease outbreaks) especially in developing 
countries. 
The significant associations that warrant attention for future considerations and actions 
are highlighted as follows: 
The strong association observed between surgical operations with blood 
transfusions and HIV emphasise the importance of nosocomial infection route. In 
most HIV prevention intervention packages the main focus has been on sexual 
transmission and this has been the face of I-HV transmission mode. Given the 
potential level of unscreened blood transfusions and medical interventions in 
developing countries during crisis situations, it is paramount that more weight 
should be put on HIV infectivity through this route. Therefore, further 
investigation is vital to assess the level of hospital related HII-V transmission. This 
should involve looking at the procedures (such as surgical operation, general 
hospital admissions without surgery, blood transfusion) independently and also 
how they influence the spread of HIV. 
The level of HSV2 infection in the study population was high (73.4%). The strong 
association found between HIV and HSV2 supports other studies highlighted 
earlier in the document. However the high prevalence is a cause for concern and 
reasons for this need to be explored. Further studies are recommended on the 
epidemiology of HSV2 involving both male and female populations and sexual 
behavioural patterns in rural and urban areas in the country. Gender specific 
studies need to be undertaken to investigate younger sexually active and non- 
sexually active (primary school children) younger populations to fully determine 
the possible contributing transmission modes and the potential effect on 1-HV 
prevalence. 
o At the time of completing this thesis Sierra Leone was antiretroviral nalve. The 
country housed the largest contingent of peacekeeping troops ever deployed by 
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the UN and most of these were from countries of high HIV prevalence with 
existing antiretroviral programmes. A study on the pattern of MV subtype 
distributions in Sierra Leone would be useful to inform on the level of imported 
and resistant strains. 
The question of survival sex was not responded to well. More work could be done 
to assess the extent of the practice within a stable relationship both in rural and 
urban areas. This will give an insight into the level of high risk behaviour. 
The results could also serve as guidelines for policy makers for mainstrearning HIV 
prevention, in the health sector especially in National AIDS programmes of countries 
under the supervision of UNAIDS country offices. Other players that could benefit from 
the findings are international relief agencies and local and international agencies that 
provide humanitarian support during and after emergencies. Lessons can be learrit and 
strategies employed to minimise the influence of factors that could promote MV 
prevalence when implementing relief programmes. For instance, the association found 
between frequency of movement and STIs (HSV2 and BBV) depicts the impact of 
instability. Therefore in the establishment of humanitarian camps, agencies and other 
non-governmental organisations providing relief services should have in mind the 
possible implications of transit camps on the erosion of sexual and social networks. 
This document could be utilised by stakeholders of other post conflict countries such as 
Liberia and Sudan in the sub-region of West Africa and other developing countries in 
similar situations. 
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mr, ýa 
NATIONAL HIV/AIDS SECRETARIAT 
(Office of the President) 
Ref. NHAS 18 
15AKingharman Road 
Brookfields, Frectown 
Sierra Leone 
Tel: 232-22-242202/235804 
Fax: 232-22- 
Email: nas(a7, )sieratel. sl 
I gth March, 2003. 
Mrs. Isatta Wurie 
Ramsy Medical Laboratories 
Marong House 
11 Charlotte Street 
P. O. Box 491 
Freetown 
Sierra Leone. 
OR 
Mrs. Isatta Wurie 
University of Portsmouth 
School of Pharmacy and Biomedical Sciences 
St Michael's Building 
White Swan Road 
Portsmouth POI 2DT 
England. 
RE: CERTIFICATIONACCREDITATION TO CONDUCT HIVAIDS AND 
RELATED RESEARCH IN SIERRA LEONE 
This missive serves to acknowledge receipt of your correspondence dated 20 1h 
February, 2003 (copied to Drs. John Smart and Linda Morrison) in which you 
sought ACCREDITATION and SUPPORT for your research which hopefully will 
lead to the award of Ph. D. 
The National HIV/A1DS Secretariat being the regulatory and supervisory body for 
all surveillance research (prevention, control, care, counseling, treatment, 
epidemiological etc) in Sierra Leone having reviewed your research proposal 
entitled SEXUALLY TRANSMITTED INFECTIONS (STIs) SERO-STATUS AS 
A PROXY FOR HIV/AIDS VULNERABILITY IN SELECTED ANTENANTAL 
POPULATION (HSV2, TPHA, HBV, HIVI&2) is pleased to inform that the AIMS 
2 
and OBJECTIVES therein are compliant, in consonance and in congruence with the 
overall goal of- 
a) mitigating the impact of I-HV/AIUDS in Sierra Leone and 
b) reducing the transmission of I-HV infection in the country. 
Specific notation was made with respect to the qualitative tools and the biomedical 
assays to be employed as indicators to derive correlates (re: associated risk). 
This Office therefore offers our support and congratulates you with respect to your 
Ph. D research registration with such renowned institutions. We shall keep an 
oversight on the prosecution of your methodologies and wish you LUCK in your 
endeavours. Our holistic approach to fight this scourge and indeed our 
Government's implied collaborative approval, we hope, will contain the probable 
exponential spread of I-HV/AIIDS in Sierra Leone. 
............................ 
ProE Sidi T. O. Alghali 
DIRECTOR 
CC: Dr. John Smart, University of Portsmouth 
C(. Linda Morrison, London School of Hygiene and Tropical Medicine. 
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GOVERNMENT OF SIERRA LEONE 
MINISTRY OF HEALTH AND SANITATION 
From: Principal Medical Off icer/District Medical Officer, Western Area 1 
To: All In-Charges 
My Ref. daj/1 9/12 
27"'May 2003 
RE: STIs, HIV/AIDS PREVELANCE SURVEY 
WESTERN AREA 
Mrs. Isatta Wurie, Research Student of the University of Portsmouth will be conducting the above survey 
within the Western Area and requires your support in this regard. 
I am therefore requesting that all in-charges of health units within the ambits of the Ministry of Health and 
Sanitation render their fullest cooperation to make the survey a success. 
Thanking you in advance for your usual cooperation. 
Yours truly, 
Dr 
rE DMO. 
1 OFFICE: PMO CLINE TOWN, TEL. 222977 
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